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ADVERTISEMENT. 


The  scientific  publications  of  the  National  Museum  consist  of  two 
series — ^Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original  papers 
based  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  oud  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  limited 
groups.  A  volume  is  issued  annually  or  oftener  for  distribution  to 
libraries  and  scientific  establishments,  and,  in  view  of  the  importance 
of  the  more  prompt  dissemination  of  new  facts,  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance.  The  dates  at 
which  these  separate  papers  are  published  are  recorded  in  the  table 
of  contents  of  the  volume. 

The  present  volume  is  the  forty-seventh  of  this  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  elaborate  papers,  issued  separately,  and,  like  the  Proceedings, 
based  chiefly  on  the  collections  of  the  National  Museum. 

A  quarto  form  of  the  Bulletin,  known  as  the  ''Special  Bulletin," 
has  been  adopted  in  a  few  instances  in  which  a  larger  page  was  deemed 
indispensable. 

Since  1902  the  volumes  of  the  series  known  as  ''Contributions  from 
the  National  Herbarium,"  and  containing  papers  relation  to  the 
botanical  collections  of  the  Museum,  have  been  published  as  Bulletins. 

RiOHABD  RaTHBUN, 

Assistant  Secretary,  Smithsonian  Institution,  in 

charge  of  the  United  States  National  Museum. 
April  26,  1916. 
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Bartsoh,  Paul.    See  Henderson,  John  B 411-421 

BusGKy  August.    New  genera  and  species  of  microlepidop- 

tera  from  Panama.    No.  2043.    April  30,  1914  * 1-67 

New  genera:  Fortineaj  Atoponeura,  Beltheoa,  Besdva,  GalHca,  Arogoj 
Pavolechia,  Promenesta,  Bcanaderay  Costomay  Kkindoma,  AncipUay 
Harmaclona, 

New  species:  Eritarbes  guUata,  Penmede  annulata,  Walskia  albi- 
eomella,  Fortinea  auricUiellaf  Atoponeura  violaceaj  Beltheoa  pieo- 
leUa,  Beadva  Umgitudinella,  GaUica  venota,  AnacamptU  pecuMla, 
A.  doncUis,  A.  phytomielUi,  A.  bistrigellaf  A,  unistrigella,  A. 
cwrtellat  A,  tentntlUit  lUcwrvaria  puUUa^  R,  flavidellaj  Geleckia 
traduceUa,  O.  geniaieUa,  Pwrieoptera  hofa^  Telphuta  ohUgata^  T. 
meduIeUa,  Parastega  eurvaUUa,  P.  trichella,  ArogaUa  soronella, 
Dichomeris  trutictay  D.  oostalis,  D.  exoavatay  D.  perceptelUiy  D. 
himxno9a,  D.  eomtUay  D.  stellatellay  P<tvoleMa  argenteay  Promerir 
eala  litkockroTna,  P.  marginellay  Hamadera  aurea,  Costoma  batir 
rosella,  Bkmdoma  rowtpicellay  Pnloconia  crucifera,  Peleopoda  im- 
perieUOy  AncipUa  aUeria,  Doxa  virginiay  Cryptolechia  tgnicohr, 
C.  Uhtminellay  C.  nUphureay  C,  tuniaUay  C.  marceUay  C  chorreniy 
C,  analiSy  C.  noteUuy  Teratomorpha  ckUibreUay  Decomtha  minuUiy 
Trielonella  sequdUiy  Borkhausenia  deveUmdiy  EpwilUma  taboga, 
Etkmia  feativay  E,  ungukUeUay  E.  eluUUay  QUarata  lapiUllay 
(7.  pumUU,  C,  ohnubilay  C.  oeelkUa,  C.  eurvUiniellay  Athleta  nigri- 
cansy  ZeUfima  portentoiay  SUnoma  daripenniSy  8,  vivaZy  8.  sagax, 
8,feliXy  8.  lampyridellay  8,  viridisy  S.frondtfeTy  8.  vivideUay  8.feT^ 
e»tra,  8.  phytopteraj  8,fumipmni»y  8.  basUariay  8,  disealiSy  8.  mitra- 
telkty  8,  plumosay  8.  striatellay  8.  pallulellay  8,  carbontfery  8.  mar- 
ginaUiy  8,  nmpleXy  8.  mirvoty  8.  leucotheay  8.  bovinelUiy  8,  affirma- 
telUiy  Goniotenna  impresselUiy  G.  gerdoy  G.  minnay  G.  oorUy  Homona 
aquiUiy  H.  eonsohrvMLy  Hemerophila  laciniosellay  H.  meraUlla, 
Jonaca  olivaeeay  Tortgra  cuprinellay  T.  ferraUllay  Porpe  lamella, 
Ustara  eurythmUllay  U.  eumitrellay  Glyphipteryx  pleneUa,  ArrhenO" 
phones  dnquitay  HarmacUma  coatidellay  Amydria  urnbraticellaf 
8ocardia  istkmiellay  8.  tmnimeUay  Acrolophus  panamaey  A,  btfuroata^ 
A.  haetra. 

Caudell,  a.  N.  Orthoptera  of  the  Yale-Dominican  Expe- 
dition of  1913.    No,  2058.    October  24,  1914  * 491-495 

New  species:  Parapriiopua  antUlarumy  Lidienochnisjulvicoata. 

Cookebell,  T.  D.  a.  Names  applied  to  the  North  Ameri- 
can bees  of  the  genera  Lithnrgusiv  Anthidium,  and  allies. — 
No.  2045.    May  7^  1914  * 87-94 
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Cbawford,  J.  C.  Hymenoptera,  superf amilies  Apoidea  and 
Chalcidoidea,  of  the  Yale-Dominican  Expedition  of 
1913.— No.  2048.    April  30,  1914  * 131-134 

New  species:  Anihophora  footd,  Melissodes  iruularis,  Halicttis  punc- 
tyrons,  Augochhra  igntfera, 

Dyar,  Harrison  G.  Descriptions  of  new  species  and 
genera  of  lepidoptera  from  Mexico. — ^No.  2054.  October 
24,  1914* 365-409 

New  genera:  Ntuhar,  Neonumohia^  CaJjocea^  Caoofota,  Oorgoray  Zapa- 
rasa,  Cosmothyris,  Tippeooa,  Cronwr<^,  Balidarchay  AnemoseUa, 
Myolisay  Ztiboba,  Schaoontiay  DeuUrolia,  Euparolia,   MUdnaAoi,  . 
Pseudodivona,  CactobroHs,  Moodnopns. 

New  species:  Euptychia  suivalens,  Myscelus  pmModoray  Paratrytone 
aphradoia,  OModes  sammUiy  Thorybes  uvydixa,  Pholisora  vnodora, 
Nitdur  fractivUtarum,  AJnda  coaguUUa,  A,  zoephUa,  A,  zolda,  Hy^ 
alarctia  tepka,  Agrotia  chabaudana,  A,  delicatessa,  Ufeus  lura, 
Timora  tessipta^  Miselia  verruca^  M,  cerUroMoraj  Ericpyga  eccama, 
E.  monopiSf  E.  stictipenna,  E,  diplopia,  E.  xera,  E,  borthorodes, 
Hydroeciodes  rectUinea,  Hyssia  degenenms,  H,  plenipoterUia,  Neo- 
manobia  thyodes,  Horrumcocnemis  paapkidoides,  Luperina  cuppes, 
Nodoa  ez^y  Antaplaga  prepcmtendyta,  Calocea  eucraapedioa, 
Stiria  tachymora,  S.  iticya,  S.  argyropolia,  Stiriodea  nydar,  8.  auXh 
aerviena,  Cacofota  inermia,  Sphida  pleoaHgma,  Traehera  atygia,  Gor- 
gora  morga,  Trogoblemma  cacodoxica,  ParangiHa  moaaica,  P.  cm- 
trochaka,  Oruza  coatalia,  Bryocodia  lUacina,  CobtAbatha  damozela,  C, 
dreptica,  C  euproptopa,  C,  monada,  C,  rniUidice,  Ozarba  aemipO' 
teniiay  0.  choniha,  Euatrotia  inverteraia,  Fruva  vinculia,  EuUlia 
apithana,  Anomia  gymnopua,  A,  eucyatica,  A,  cataggelua,  EuU- 
pidotia  auppura,  E.  atigmaaticta,  E.  glaucopaaa,  E.  aylpha,  Dyo- 
myz  ora,  D.  conaequena,  Achaea  demepa,  Campometra  aurreda, 
Bhoaologia  atigmapkiUa,  R.  didactica,  Ouatiana  mox,  DicerUHa 
cerriben,  D,  ckmmenhoa,  Pailacron  macariama,  Malocampa 
trepaora,  Tolype  vemerila,  T,  aynoacwra,  Leuculodea  dianaria, 
Paaliodea  orozcoa,  Tephroclyatia  Tnagnifacta,  Apicia  erUodiyna, 
Spododea  auranticolor,  Coenocharia  comifrona,  Zaparaaa  aylvia, 
Meiraga  coatUinea,  Cicinnua  chabaudi,  Coamothyria  margareUa, 
Edia  extralvMa,  Lipocoama  illoaalia,  Syngamiaflorepicta,  Bocchoria 
rehamalia,  Cliniodea  moaaalia,  PUocroda  cora,  lacknurgea  chromo- 
pfnla,  Diaaemia  particolor,  lAopaaia  maculijtmbria,  Phlydaenodea 
phrixalia,  Pionea  diacordalia,  Pyrauata  atenialia,  P,  poataperta,  P. 
diaaimiUana,  Clupeoaoma  paeudopia,  C.  aufflexale,  Stenia  beneUnc- 
talia,  Oalaaa  uni/adalia,  Tippecoa  in/ana,  Cromarcha  polybata, 
Balidarcha  cuia,  Anemoaella  baaalia,  Myoliaa  duUHnia,  Zaboba  pyra- 
loidea,  Schacontia  replica,  CtUladia  belliferena,  Ubida  atricUUia, 
Argyria  auppoaita,  Crambtia  atUotozellua,  DeuUerolia  nipia,  EiCpa- 
rolia  nipimidalia,  Mapeta  omphephora,  Pococera  (Wanda)  varuieUa, 
Homalopalpia  euthalea,  Fundella  ahemora,  Myelaia  venipara, 
Cdbima  mochlophlepa,  Megaaia  puncUlla,  Hypaipyla  cnabeUa, 
Mildrixia  conatUiUumella,  Paeudodivana  commmaelUi,  Ancyloa- 
tomia  argyrophUpa,  Cactobroaia  inaignatella,  C.  nuwultfera,  Yoae- 
mitia  dUhcHca,  VUula  malaeella,  Moodnopaia  decipiena,  Aurora 
dimidiaUlla,  Bandera  homiotea. 

New  subspecies:  Ancyluria  inca  mora. 

1  Date  of  publication. 
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Dtab,  Habeison  G.    Lepidoptera  of  the  Yale-Dominican 

Expedition  of  1913.    No.  2056.    October  24, 1914* 423-426 

New  species:  Theda  otohehay  Rtfargia  chocotoay  Heterochrcma  postcd- 
bidUf  (hnodorUadaborans,  Tephronamadefactariaf  Pericliniatriatrar- 
patOj  P.  trarumigrata. 

New  sabepedes:  Nephdoleuea  atomaria. 
.    Report  on  the  lepidoptera  of  the  Smithsonian  Bio- 
logical Survey  of  the  Panama  Canal  Zone.    No.  2050. 
May  20,  1914* 139-360 

New  genera:  OtaeuMUm,  Oaudeator,  Palaeozanaj  Sermcia,  AlrochocU, 
GeridixUj  Anaene,  Dixanaeney  Saozana,  Ablitay  Dymba,  Araeop- 
tereUa,  Ckaroblemmay  QtUnipsa,  Vta,  Prodogiay  Egchiretes,  Pogopus, 
Ccia,  EopoUda,  CramhaphUia,  Tmeoeephala,  Unduziay  Ca,  Paramr 
lia,  EomaphysodeSy  Eseandiay  Eobrena,  Chphyrella,  Restidia,  Zam- 
armay  Craftday  Chenevadiay  Torotambey  DeopUryXy  Repliday  OcobOy 
Pas9elffi8y  Conotambey  DismidUay  ChtdcoelopnSy  Tahoga,  Oenapat- 
(kioy  Pocopoickia,  8tenop<uckiay  OloMopaadday  Dtfunddlay  Anyp- 
sipylay  'Dresamuiy  Zamagiriay  Cabimay  Chorreray  Eomdopdlpiay 
lUaUUiy  ArUhopteryXy  Bemay  Rdmiiy  MoerbeSy  Harnochay*Euryth- 
matisy  Hamoehinay  Hypermeidmay  CalamophkpSy  Comoiiay 
StrymaXy  3iicrophycUa^  2£icrophestiay  Miaromesdniay  JSnUinoay 
Scheneetadia, 

New  species:  Buptydna  marueay  Otacustena  perieopidisy  Theda  dimeSy 
T.  burica,  T.  dimide8y  T,  pouttay  T,  ctdlideSy  T,  heraldica,  T.  mesoa, 
EyUma  invidioiay  H,  darlingiy  Citheronia  marUmy  Adelocephala  ado- 
dmay  Phtia  stratioUiy  LoxophUbia  Uucoiihemay  Phoenicoprocta  paud-  . 
punda,  Cosmosoma  hereynaculay  Dydadia  mamhay  Teucer  aUnceTy 
Ddphyre  eladnay  D.  cumulosay  Piychotnchos  episcepddUy  Hdiura 
hanoeay  AgyUa  liopterayA,  n%phost%he8yAjTidagy7rme8yA.  pnixiay  Chxur 
dntor  paidicuSy  Palaeozana  miday  Jllice  Uuconotumy  Paraprepiafusd' 
lingua,  Nodozana  albvlay  Serinda  mdallioay  Lycomorphodes  genifir 
cofUy  Talara  mdanoiHday  T.  minynthadiay  T,  violescen»y  T,  mesaspQay 
T.  mona,  Banindla  desefto,  Geridixis  minXy  Anaevie  spurcay  A, 
aqualiday  A.  improgperay  A.  diagrammay  Dixanaent  lepidocaena, 
Virhia  aroUiy  Hyalvrga  suhnormalUy  Cvrphis  sdedy  Cropia  dimcrpha, 
Oonodes  euneata,  G.  dendsdmay  Menopdmus  crambtformiSy  Micro- 
ihdis  teadony  Monodea  mierommay  M.  commaoastay  M,  lithotelay 
M.  ipddomo,  Phobolada  mydronotwn  Leucodgma  reUtmiy  Bagisara 
anotlay  Chakoeda  heodvroay  Closteromorpha  rvfifaiday  Amolita 
pepita^  A.  aolitariay  A,  irUeruay  A.  paranomay  Ablita  nympJdcay 
A.  grammalogicay  Dantona  corveSy  Aucula  partioolory  Araeoptera 
hedey  Addaliodu  meUiy  A.  vaitJbety  A.  flaviparSy  Dyniba  coryphatay 
Pseudocraspedia  sodisy  P.  holopolioy  P.  matheteSy  Lycaugeda  »emi- 
darOy  L.  mierozaUy  L.  calodxroiay  L.  epistigTruiy  L,  8iigmaleucay 
L,  pteudwray  L.  graiiJieuUiy  L.  postnigrescenSy  L.  perpwrpiaray  L. 
hendpennisy  L,  semihlanday  L,  TrumosUUay  Araeopterella  misddiacey 
CharobUmma  vnUineay  C,  opisthomday  Anablemma  paUiolay  Pro- 
Toblemma  pMlogoniay  P.  cuprdspilay  P.  porphyreay  MicroblemTna 
uhpuSy  Gdenipsa  pgydiodidarumy  Parangitia  drcumdncUiy  Angitia 
inadgrnay  Chalenata  ustaHnay  C.  quelUiy  Via  vindiday  Prododa 
mydta,  DioiUma  argillophoray  Drobeta  brephuSy  Ozarba  ophray 

>  Date  of  pubUcation. 
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Dyae,  Habrison  G. — Continued. 

Cobubatha  paidica,  C,  icna,  C,  pinax,  C.  periuHay  Cobuhaiha  ortho- 
doxica,  C,  paUtionf  C,  tortricopsis,  Ozarba  hemxtecta,  0,  hatewra^ 
Tarackidia  carmelitay  Xanthoptera  inUnxifica,  Paectes  phloisnuif 
P.  panhaUa,  CaBandriainUrstitia,  C.fugaXy  C,  Ulegitimay  C,  murora, 
C,  griselda,  C.  floUamay  C.  sioperay  Medava  dimintUay  Egchiretes 
nomimuSy  EuUpidotis  juneUOy  E,  electa,  Boletobia  rugosGy  Plyn- 
Una  oentriponenSy  P,  melanopasa,  P,  irrespondenSy  P,  maiteSy 
P.  oontentay  P,  dUmity  P,  extirpen$y  P.  coryphatay  P.  tmifaday 
P.  conformenSy  Rhaesena  zouMy  MeUdectra  contactcides,  M,  mono- 
paiSy  M.  didymay  M.  mochtheroSy  M,  trisHgmay  M,  paralappay  M, 
diversatay  Pogopus  mictoehromay  Palthis  incwriosay  Cola  nabiSy 
Hopothia  histigrruiy  Crombophilia  majorculay  C,  minorculay  Tinea- 
cephala  jttdiSy  Pror{firons  castulluXy  ClapJie  discoricay  C.  vittabunday 
Nystalea  lophoceray  Betola  densianmay  B,  apostaticay  Heterocampa 
lopodiUiy  Rtfargia  presbyticay  Hammaptera  minnipennay  LepHdule 
antithesi$y  Tachyphyle  mausUry  T.  (mbricay  Racheospila  deli4xUe8' 
eenSy  Dryadopm  adjunctariay  Idaea  lanceolescenSy  I.  costifera,  Cam- 
bogia  hulaquinay  Hyria  paulescoy  PammerU  euriopUy  Ptychopoda 
zoalmay  P.^cedncay  P.  vmbrimargOy  P.  nnceriOy  P.  clothulay  Oonia- 
cidalia  bdbmaUiy  Deinopygia  rectifacienSy  D,  goeperay  Aplogompha 
angustay  Berberodes  campy lophlepSy  B.  xmpuray  Semiothisa  bejucoa" 
ria,  Tomas  pentmibroaay  Roeselia  pectay  R.  hypopectay  R.  micropecUiy 
R.  melleteSy  R.  atypicOy  Nola  aeschynUkiy  JV.  brunne^eray  N,  nephele- 
pasay  N.  chaunay  N,  nimbimargOy  N.  prothymay  N,  quirUessay  N, 
zeteciy  N.  corUortay  N,  flaveacenSy  N.  hdbrophyeSy  Celama  sylpha, 
Semyra  gladySy  Sisyrosea  (?)  aphatiay  Norape  xantholophay  Undwtia 
gisHnday  U.  phauUy  Anacraga  dulciolay  Ca  anastigmay  Paracraga 
cydopherOy  Cicinnus  solvenSy  Platoeceticus  aphaidropay  P.  symmictay 
Dysodea  angulisolay  D,  remiey  Rhodoneura  mescememnay  R.  pom- 
micray  Siculodes  postponerUy  Brixia  moleeulay  Herdonia  brixffacieSy 
Homophyaa  cymaliSy  H.  oriolay  H.  moribundaliSy  Newrophyseta 
mellograptay  PsephisministraliSy  Lipocosma  parcipunctalisy  L.  punc- 
tissimaliSy  L.  Uliferal%8y  L.  consortaliSy  Svfetula  hypockiraUey  8, 
hypocharopay  Seybalista  potentaliSy  Desmia  Utratoceray  D.  parastigmay 
2>.  phaiorrJtoeay  D.  aclistaliSy  Eurrhyparodes  aculduSy  Leucochroma 
eupJUhinyllay  L.  analyticay  L.  eupJuaramaciSy  Syngamia  sciagraphaliSy 
S.  melanobatknany  Bocchoris  hohaelUy  B.  »panalisy  B,  approprialis, 

B,  differentialiSy  B.  densaliSy  B.  nacobaray  B.  edaphodreptay  B.  tnruft- 
osay  B.  rhehabaliSy  PUocrocia  cycloetigmay  P.  runataliSy  P.  decorOy 
Spilomela  diecordenSy  Nacoleia  crafidaliSy  N.  marginaliSy  N.  brun- 
nescenSy  N.  nannaliSy  N.  xanthock/sanay  K.  veritaliSy  Sylepta  imbrog- 
lialiSy  PUetasoma  argoponaliSy  P.  thialiSy  Lygropia  alitemeraliSy 
L,  cotmiay  L,  erythrobathrumy  L.  glaphyray  L.  disarchey  Glyphodea 
busckiy  Leucinodes  dissolvenSy  Analyta  $emantri8y  Liopasia  aim' 
plicisaimaliSy  Baeotarcha  exogrammaliSy  Pionea  explicalisy  P. 
athennymalisy  P.  epanthUma,  Pyrausta  rhodochroiay  P.  liopanalxsy 
P,  plaimalUy  Stenia  dedivalisy  8.  hypherochaliSy  8.  acuminaliSy 
8.  acmealiey  Argyractis  necomalisy  A.  iictmaliSy  Cataclyeta  bijonalisy 

C.  aclistaliSy  C.  glycysaliSy  C.  cab%malx8y  C.  complicatalisy  C.  bnmr 
neodaray  C.  argyroleptay  C.  ioUptay  C,  unilinealiSy  C.  mignonaliSy 
C.  symphonaliSy  C.  multipictay  C,  autobelUiy  C.  vacuolatay  C.  dia- 
litha,  C.  zelotay  Parambia  gnomosynaliSy  P.  glenealisy  Ambia/ave- 
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eoekiy  A.  JuhdUs,  A.  fusoalisy  A.  pcngniodaalis,  A.  eruxreralis, 
A.  enaUoMaliSy  A.  enantialxSy  Oligostigma  piarifactalis,  0.  8emi- 
marginale,  0.  tigrinaley  0,  eleetrale,  Aulacodes  revenalisy  A.  traver- 
mKs,  *A.  obtU9ali8y  Homopkyaodes  morbidaliSy  EMondia  fimbrialiSy 
Salobrena  dicelay  Eobrena  melopoalUy  Oephyrelia  paninumdlisy  Ru- 
tidia  ruha,  Lepidomys  hUmealUy  L.  pkUybaihyralU,  Hypoeoama 
himaeulaUa,  H.  reetUinealiay  Adenopteryx  metaUeacau,  Zcananna 
dimorphdUMy  Paridnea  monoflexay  XanHppe  oUvalUy  X,  ema^ 
X.  gertnay  X.  trudiey  X.  trescay  Crc/tna  vaetUiy  Chenevadia  huraUs, 
Panuhmafervidaliay  P.  taradiodeSy  Torotambe  mvrdbeUay  Deopteryz 
hypeneUSy  Oalasa  monitoraUay  O.  iubpallidaKay  O.  fervidaliay  Q, 
lophopdliSy  G,  hdlictdalisy  O.  lutedliSy  O,  strenualiBy  G,  atygialia, 
G.  reliaivaUsy  G.  pdllidaliSy  G.  dubitalUy  G,  dUirialiBy  Replicia  incJio- 
aliSy  AcuHa  xanHppey  A.  amblytalia,  TJUowma  rhodoaUy  Caphy$ 
eusUledudiSy  C.  subaordidalisy  Ocoha  melanopkUay  BoruJna  gUmyais, 
Pehugis  geromalUy  Murgiaea  diplommataUay  CydopdLpia  monoUm- 
aliay  Paaadgia  xanthothriealiay  Conotambe  paralyaiaaliay  DiamidUa 
aioeay  Patiaaa  omrophoTUay  Chalooelopaia  pigriaaimay  Maerotheca 
poecUoatigmay  Crambua  tacteUtUy  C.  agneaielUiy  C,  intangenay  CvHor 
dia  eucoamellay  Argyria  molybdoplectay  A.  argyrodia,  A.  eentrifugena^ 
A,  xanthogunuiy  UJnda  cretaeeiparay  U.  monodiaay  U.  neogynaeeeUa, 
Diatraea  gagUy  D.  aolipaay  Jeata  cancellaliay  Erupa  ineoloraliay 
Scoparia  puaUlay  Taboga  iniay  Amatula  cvreumliLcenay  A.  colorata, 
A.  aubflavida,  Tioga  teraUlay  Pococera  baaigeniy  P.  adoUaceTUy  P. 
eapnodany  P.  aphaerophoniy  Lepidogma  violeaeenay  Genopaachia  pro- 
tomiay  PacopaatMa  bellangukiy  P.  accderanay  Stenopaaekia  trichop- 
UrUy  Gloaaapaackia  caenoaeay  Myeloia  pombray  M,  euxophereUay 
DtfimdeUa  cofynophoray  Anypaipyla  univiullay  Dreawma  eyrdipaa^ 
2>.  eimUxay  Zamagiria  dixolop^Uay  Cabima  doaiOy  C.  dectarena, 
C.  hapUdicey  Hypaipyla  muriaciay  Chorrera  idiotea,  Oryctometopia 
cUvdandellay  Daaypga  quemay  Hanudopalpia  daleray  Pieamopoda 
axmthopolyay  P.  xanthomeray  P.  xanthcudemiay  PkycUa  almoneUay 
lUatUa  gvrbyriay  Euzophera  tintHUiy  E,  mabeay  K  conquiaiador, 
E.  rinmeay  E,  glamiay  E.  dtmoaoy  ATithopteryx  iriehampay  Bema 
my  jay  Relmia  yddoy  R.  fifacay  Moerbea  dryopellay  Hamotha  veleaaa, 
Eurythmaaia  igntfaiitay  Vitula  ruatOy  V.  tabogay  Cabotia  rhyihmaticay 
Eurytknda  veaHUa,  E,  coquiUay  E.  ooca,  E.  moaaay  E.  unctay  Hdmo~ 
thma  reetUineay  Meacinia  beroaa,  M.  trUoaeay  M,  moaceay  Hyper- 
meaeinia  lamhellay  Moodna  aupplicelUiy  Ebmoeoaoma  muaioaum, 
CalamophUpa  aqualidellay  C,  nodoaeay  C.  hphophoray  Comotia  tor- 
aieomiay  Strymax  doraey  S,  pyUiay  Epheatiodea  ploreUay  E.  nonieUa, 
Epheaiia  divergenay  E,  colorelkiy  E,  animoaellay  Vameria  rumnodea, 
JfieraphyeUa  tUillellay  M.  conopay  Micropkeatia  animakuUiy  Micro-' 
mesexMa  pygmaea,  Navaaota  myrioleday  PecHnigera  violocUay  Pour 
jadia  cyUarellay  TmUinoa  phyrdea,  Schenectadia  merHeaellay  C(h 
tTyockroa  monomaculay  Payehonocttta  nulltfer,  Taronia  adoleacena^ 
Arbela  neereroa. 

New  subspecies:  Caligo  oUeua  kypaacheaiay  Maerocneme  ladea  cabimenaia, 
Euackirropterua  poeyi  pulveroaay  Monodea  exeaa  troliOy  Heliocontia 
lepua  concordena. 

New  varieties:  Coamoaoma  mekmoUlay  Lmcinodea  elegantaliay  var. 
propheHoa, 
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pocahontasae,  Triphoris  pyrrha^  Diastoma  virginica,  CeritkioptU 
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Myebs,  p.  R.  Residts  of  the  Yale-Peruvian  Expedition  of 
191 1 — ^Addendimi  to  the  hymenoptera  Ichneumonoidea. — 

No.  2052.    October  24,  1914  * 361-362 

New  species:  TVachysphyrus  venusttu, 

Rathbun,  Mabt  J.  New  genera  and  species  of  American 
Brachyrhynchous  crabs. — ^No.  2047.     May  20,  1914  * 117-129 

New  genera:  TrizocarciniUy  Cyrtoplax,  Chasmophora, 

New  species:  Planes  marintu,  Cyrtograpsui  altimantu,  PlatyckirO' 

grap$tu  typtcus,  Sesarma  (Sesarma)  ^verleyi,  S,  (S.)  Jarvisi,  S, 

(Holometopus)  tampicense,  Uca  monilifera^  U,  musiea, 

I  Date  of  publfcatioQ. 
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tonus  eodureUaey  Microbembex  tarsalis,  8tictia  ^uaUmaleMis,  Silaon 
irennuks,   Tadiysphex  eockerellae,  Notogonidea  BtemaltB,  Nysaon 
{BrackytUffUi)  guatemalensiSf  Notoglosaa  pyruray  Bhopalum  opaeum,  - 
Cerearis  iredmdes, 

Thompson,  Joseph  C.  The  variations  exhibited  by  Tham- 
nophis  ordinoides  (Baird  and  Girard),  a  garter-snake  in- 
habiting the  Sausalito  Peninsula,  California. — ^No.  2051. 
May  16,  1914*.-.. 351-360 

Wetmobe,  Alex.  A  peculiarity  in  the  grov^h  of  the  tail 
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axinite.— No.  2060.     October  24,  1914  * 501-51 1 

Wilson,  Chables  Bbanch.  North  American  parasitic 
copepods  belonging  to  the  Lemaeopodidae,  with  a  re- 
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1  Date  of  publlcatioa. 
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NEW    GENERA   AND    SPECIES    OF   MICJROLEProOPTERA 

FROM  PANAMA. 


By  AuousT  BusGK. 
0/  United  8taie»  IkpartmaU  ofAgrieuUun. 


The  following  is  the  second  installment  ^  of  descriptions  of  Micro- 
lepidoptera  from  Panama,  based  on  material  collected  by  the  writer 
while  a  member  of  the  Smithsonian  Biological  Survey  of  Panama, 
dming  two  periods,  from  January  to  June,  1911,  1912. 

The  type  material  is  deposited  in  the  United  States  National 
Museum,  and  cotypes  are,  as  far  as  possible,  exchanged  with  the 
British  Museum. 

The  citation  of  the  type  under  each  genus  does  not  signify  that 
the  fixation  is  original  in  this  paper,  in  most  cases  it  is  not;  but  in 
some  as  yet  debatable  cases  the  citation  is  necessary  in  order  to 
define  the  author's  conception  of  the  genus  in  question,  and  the 
uniform  citation  of  the  genotypes  wiU  be  a  convenience  for  future 
students. 

Family  OOSMOPTERYGID^. 

Genus  ERITARBES  TValsingham. 
Type. — Eriiarbes  oHosa  Walsingham. 

BRITABBBS  OXJTTATA*  mew  ^pedtt. 

Labial  palpi  straw-yellow,  with  terminal  joint  blackish  toward 
the  face.  Face,  head,  and  thorax  straw-colored.  AntennsB  nearly 
as  long  as  the  forewings,  straw-yeUow,  faintly  dotted  on  each  joint 
with  black.  Forewings  shmy  light  straw-yeUow,  overlaid  on  exterior 
half  with  light  brown;  a  conspicuous  deep  black  elongate  spot  on 
the  fold  equidistant  from  apex  and  base  of  the  wing;  an  inconspicuous 
dark-brown  dot  at  the  end  of  the  fold,  a  few  dark-brown  scales  at 
apex.  Cilia  straw-colored.  Hindwings  dark  straw-colored  above; 
imderside  of  both  wings  blackish  brown.  Abdomen  yellow.  Legs 
whitish  ochreous. 

Alar  expanse. — 14  nun. 

BaibiUU. — Cabima  and  La  Chorrera,  Panama,  May,  June. 

Type^€eimen.—CB,t.  No.  16668,  U.S.N.M. 

Reminds  one  in  a  general  way  of  SHolroga  cereaMla  OUvier. 

1  The  flnt  paper  was  pabUabed  in  tbe  SmttluoiilBa  MiBoeDaneoiis  Oolleotion,  yoI.  M,  No.  4, 19U. 
Prockedinqs  U.  &  National  Museum,  Vou  47— Na  2043. 
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Genus  PERIMEDE  Chambers. 
Type. — Perimede  erranteUa^  Chambers. 

PBSIMBDB  AmfTTLATA*  n«w  ^pedtt. 

Labial  palpi  blackish  brown,  terminal  joint  somewhat  lighter. 
Antennae  dark  brown  with  last  dozen  joints  silvery  white.  Face, 
head,  and  thorax  shining  black.  Forewings  uniformly  shining  black 
with  four  small  deep-biack  tufts  of  erect  scales,  one  on  the  cell,  one  at 
the  end  of  the  cell,  one  on  the  middle  of  the  fold,  and  one  near  the 
end  of  the  fold,  all  encircled  with  whitish  scales.  Cilia  gray.  Hind- 
wings  light  fuscous.  Abdomen  dark  fuscous.  Legs  blackish;  tarsal 
joints  very  indistinctly  annulated  with  white. 

Alar  expanse. — 11  mm. 

Habitat. — Corozal  and  Paraiso,  Isthmian  Canal  2^ne,  March,  May. 

Type^ecmm.—C2Lt.  No.  15814,  U.S.N.M. 

Very  close  to  Perimede  particorneUa  Busck,  but  of  deeper  black 
color  and  distinguished  by  the  narrow  white  circlets  around  the  tufts 
of  raised  scales. 

Genus  WALSHIA  Clemens. 

Type. —  WaUhia  amorpJuHa  Clemens. 

WAIrSmA  ALmCOIUfBLLA,  iww  apeelM. 

Labial  palpi  dull  ochreous,  shaded  with  black;  terminal  joint 
nearly  black  with  extreme  apex  pale.  AntennsB  ochreous,  annulated 
with  black  and  with  apical  fomth  silvery  white.  Face  ochreous. 
Head  and  thorax  ochreous,  dusted  with  brown  and  black.  Forewings 
shiny  ochreous,  with  black  and  brown  ill-defined  markings;  from  base 
of  costa  to  basal  f oiui^h  of  dorsum  nms  an  oblique,  broad,  black  fascia 
containing  two  laxge  tufts  of  raised  scales;  near  the  end  of  the  cell  is 
an  oblique,  transverse  row  of  raised  ochreous  scales  mottled  with 
black;  at  tomus  is  an  ill-defined  group  of  black  and  brown  scales, 
and  along  the  terminal  edge  is  a  row  of  three  black  dots;  apical  part 
of  the  wing  mottled  with  scattered  black  scales;  cilia  light  fuscous. 
Hindwings  dark  fuscous  with  lighter  cilia.  Abdomen  blackish  fuscous 
above,  underside  and  anal  tuft  ochreous.  Legs  ochreous  with  broad 
black  bars  and  black  tarsal  annulations. 

Alar  expanse. — 10-11  nmi. 

Habitat. — ^Paraiso  and  La  Chorrera,  Panama,  February,  May. 

Type-spedmen.— Chi.  No.  15813,  U.S.N.M. 

Very  close  to  the  type  of  the  genus  and  difficult  to  distinguish 
from  it  except  by  its  smaller  size  and  the  white-tipped  antenn». 
Walshia  cdlcarata  Walsingham,  which  also  has  the  white-tipped 
antemud,  differs  by  the  white  head  and  the  clothed  posterior  spurs. 
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Family  GELECHIID^ 
FORTINEA,  new  genus. 

Type. — Fortinea  auricilidlay  new  species. 

Labial  palpi  long,  thin;  recurved;  second  joint  slightly  thickened 
with  appressed  scales,  compressed,  slightly  nrffled  in  front;  terminal 
joint  slender,  acute,  as  long  as  second.  Antennsd  finely  ciliate. 
Forewings  very  elongate,  broadest  just  within  tomus;  costa  straight 
until  apical  fourth,  thence  somewhat  deflected  to  the  well  defined 
apex;  termen  but  little  oblique;  dorsum  straight;  11  veins;  veins 
10  and  11  so  closdy  approximate  and  parallel  as  to  imite  throughout 
th^  length  into  one  heavy  vein,  only  separable  into  its  constituents 
imder  magnification;  7  and  8  stalked;  7  to  costa;  2  from  near  middle 
of  cell;  3  from  before  the  end  of  the  cell;  4  from  end  of  cell;  1  h  furcate 
at  base.  Hindwings  broader  than  forewings;  costa  straight;  apex 
pointed;  termen  straight,  oblique;  dorsum  straight;  8  veins;  6  and  7 
stalked;  cell  produced 'at  their  stalk;  5  cubital,  separate;  3  and  4 
separate,  but  approximate.    Posterior  tibise  hairy  above. 

A  genus  of  uncertain  affinity  though  probably  related  to  OcUdlexis 
Walsingham  and  Logisis  Walsingham;  from  both  of  these  genera  it 
differs  in  having  vein  0  of  the  forewing  free  and  in  the  unusual  semi- 
coincidence  of  veins  10  and  11. 

fOJEtTOIBA  AT7SICILIELLA,  mm  ipeelM. 

Labial  palpi  light  ochreous  brown.  Face  and  head  light  straw- 
colored.  Antennsd  light  straw-colored,  faintly  annulated  with  dark 
brown  toward  their  tips.  Thorax  light  brown.  Forewings  light 
ochreous  brown;  extreme  costal  edge  blackish  brown;  below  this  runs 
a  thin,  light  ochreous,  submarginal  line  from  base  to  apex,  whence  it 
turns  obliquely  inward  straight  to  the  middle  of  the  fold;  this  thin 
ochreous  line  is  edged  above  with  dark  brown  and  is  faintly  continued 
along  the  fold  to  the  base  of  the  wing;  it  gives  the  wing  a  superficial 
appearance  of  a  much  narrower,  elachistid  wing  with  a  long  cilia 
represented  by  the  temal  part;  along  the  terminal  edge  is  a  dark 
brown  submarginal  line,  beyond  which  the  wing  and  the  cilia  are 
strongly  metalUc  golden;  dorsal  cilia  not  metallic,  dark  greenish 
brown.  Hindwings  dark  brownish  fuscous  with  golden  yellow  tips; 
apical  cilia  golden  yeUow  with  a  deeper  yellow  basal  line;  dorsal  cilia 
brown.  Abdomen  dark  brown  above;  imderside  ochreous.  Legs 
ochreous,  shaded  externally  with  dark  brown. 

Alar  expanse. — 24  mm. 

Hahiiat. — ^Porto  Bello,  Panama,  May. 

Typerspecmen.-^B.t.  No.  15816,^  U.S.NJ4. 
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ATOPONEURA,  new  genus. 

Type. — Atoponeura  vioJacea,  new  species. 

Labial  palpi  long,  recurved;  second  joint  thickened  with  appressed 
scales,  compressed,  slightly  rough  posteriorly;  terminal  joint  thickened 
with  scales  except  at  extreme  tip,  compressed.  Antennas  three-fourths, 
simple.  Tongue  well  developed,  spiraled.  Head  and  thorax  smooth. 
Forewings  elongate,  narrow;  costa  and  dorsinn  nearly  straight  and  par- 
allel; tip  of  the  wing  rounded;  apex  below  the  median  line;  termen 
rounded;  11  veins;  7  and  8  coincident;  6  to  costa;  5  to  apex;  2  and  3 
stalked.  Hindwingsbroaderthanforewings;  costa  deflected  beyond  the 
middle;  apex  blunt;  termen  slightly  sinuated;  dorsum  nearly  straight; 
flexus prominent;  8  veins;  3  and  4  connate;  5  cubital;  6  and  7  closely 
approximate;  crossvein  between  7  and  8  at  basal  fourth.  Posterior 
tibisB  hairy  above. 

Nearest  to  and  correlated  with  Sinumeura  Walsingham  and  like  it 
with  vein  6  in  the  forelwing  running  to  costa  but  further  advanced  in 
haying  5  to  apex  and  3  and  4  stalked. 

The  form  of  the  labial  palpi  also  distinguishes  it  from  this  genus. 
Only  one  other  American  genus  is  known  with  a  similar  venation  in  the 
forewing,  i.  e.,  Idiocrates  Meyrick,*  which  differs,  however,  in  having 
vein  2  and  3  separate  while  the  venation  of  the  hindwings  [6  and  7 
parallel  and  6  absent]  proves  it  not  at  all  related  to  the  present  genus. 

ATOPONBURA  VIOLACBA.  iMW  ^peetot. 

Labial  palpi  golden  metallic  yellow  with  base  and  terminal  joint 
shaded  with  black  exteriorly.  Antennae  purplish  black.  Head  and 
thorax  bluish  black,  iridescent;  face  a  shade  lighter.  Forewings 
black,  overlaid  with  metallic,  light  blue  scales  and  with  a  strong 
purplish  sheen,  especially  toward  apex,  which,  as  well  as  the  cilia,  in 
certain  light  appear  like  burnished  copper.  Hindwing  dark  fuscous. 
Abdomen  bluish  fuscous.'  Legs  bluish  gray  on  the  inside,  black 
exteriorly. 

Alar  expanse. — 14  mm. 

floWtef.-^Trinidad  River,  Panama^  March. 

Type^pedmen. — Cat.  No.  16816,  U.S.N.M. 

The  species  appears  plain  black  and  inconspicuous  in  dull  light,  but 
in  reflected  light  it  is  a  very  brilliant  insect. 

BELTHECA,  new  genus. 

Type. — BeUheca  picoleUa,  new  species. 

Labial  palpi  long,  recurved;  second  joint  thickened  with  scales, 
which  are  smoothly  applied  on  the  under  side,  but  form  a  short  brush 
on  the  upper  side;  terminal  joint  longer  than  second,  slender,  acute. 

>  Trans.  Ent.  800.  Load.,  1900,  p.  10. 
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Fore  wings  elongate^  oyate^  apex  round  pointed^  termen  oblique; 
11  veins:  7  and  8  coincident  to  costa;  6  to  apex;  2,  3,  4,  and  6  equi- 
distant; (7  and  8),  9, 10,  and  11  equidistant;  11  from  beyond  middle 
of  the  cell;  Ih  furcate  at  base.  Hind  wings  somewhat  narrower  than 
the  forewings  with  costa  gently  arched^  apex  produced,  termen 
strongly  sinuate,  dorsum  straight;  7  veins:  6  obsolete;  7  to  apex; 
2,  3,  4,  and  5  well  separated,  equidistant.  Posterior  tibi©  rough 
haired  above. 

A  development  from  Aristotdiay  correlated  with  Ohrysopora 
Clemens,  from  which  it  differs  by  the  coincident  veins  7  and  8  of  the 
forewings. 

BSLTHBCA  FICOLELLA,  new  spedM. 

Second  joint  of  labial  palpi  whitish  gray  with  blackish  tuft;  third 
joint  black  with  a  broad,  longitudinal,  silvery  line  and  with  silveiy 
apex.  Eyes  in  the  living  specimen  red.  Lower  face  silvery  white; 
upper  face  and  head  dark  iridescent  brown.  Thorax  blackish  brown. 
Forewing  blackish  brown  with  a  thin  outwardly  oblique  white  streak- 
let  jtist  beyond  middle  of  costa  and  with  two  triangular  white  dashes 
just  before  apex;  a  few  scattered  white  scales  at  the  end  of  the  cell 
and  on  the  fold.  Cilia  black;  just  below  apex  it  is  short  so  as  to  give 
the  wing  a  slightly  emarginate  appearance.  Bind  wings  blackish  fus- 
cous with  a  bluish  cast;  cilia  black.  Abdomen  iridescent  blackish 
fuscous  with  silvery  white  underside.  Legs  blackish  brown  with 
white  tarsal  simulations. 

Alar  expanse. — 9-10  mm. 

Eahitat. — Cabima,  Panama,  May. 

Typen8pecimen.—C8it.  No.  16669,  U.S.N.M. 

A  striking  little  species  reminding  one  of  the  genus  Apopira  Wal- 
singham. 

BESCIVA,  ne-w  genus. 

Type. — Beaciva  lorigitudindla,  new  species. 

Labial  palpi  long,  recurved,  sickle-formed;  second  joint  somewhat 
thickened  with  scales,  smooth;  terminal  joint  longer  than  second, 
pointed.  Antenn»  shorter  than  the  fore  wings.  Fore  wings  narrow, 
elongate  ovate  with  apex  pointed;  11  veins:  7  and  8  coincident  to 
costa;  6  separate  to  termen;  2, 3, 4,  and  5  separate,  nearly  equidistant; 
11  from  beyond  middle  of  cell,  subobsolete  toward  the  edge  of  the 
wing.  Hind  wings  somewhat  narrower  than  the  fore  wings  with  costa 
and  dorsum  nearly  straight  and  parallel;  apex  produced,  termen 
sinuated  below  apex;  8  veins:  6  and  7  longstalked;  6  to  apex;  3  and  4 
shortstalked;  5  cubital.    Posterior  tibi®  hairy  above. 

Allied  to  UiUomia  Busck,  from  which  it  differs  in  the  separate  veins 
3  and  4  of  the  fore  wing,  the  stalked  veins  3  and  4  of  the  hind  wing, 
and  in  having  vein  6  of  the  hind  wing  to  apex. 
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BB8CIVA  LONOITUBQIEUAt  mw  iptdei. 

Second  joint  of  labial  palpi  white,  barred  exteriorly  with  light 
brown;  terminal  joint  white  with  two  indistinct  brown  annulations. 
Antennsa  light  brown  with  white  annulations.  Face,  head,  and  thorax 
white  laterally  with  a  light  brown  central  streak.  Fore  wings  with 
the  white  ground  color  strongly  overlaid  by  light  ochreous  brown  and 
black  scales;  a  nearly  continuous,  longitudinal,  undulating  line  runs 
through  the  middle  of  the  wing  from  base  to  apex,  bordered  above 
with  pure  white;  another  black  longitudinal  line  covers  basal  four- 
fifths  of  the  fold;  the  rest  of  the  wing  area  is  ochreous  brown,  with  the 
costal  edge  slightly  dusted  with  black.  Hind  wings  blackish  fuscous 
with  ochreous  cilia.  Abdomen  blackish  above,  light  ochreous  on  the 
under  side.    Legs  whitish  ochreous,  dusted  exteriorly  with  brown. 

Alar  expanse. — 9  mm. 

Habitat. — ^La  Chorrera  and  Trinidad  River,  Panama,  March,  April. 

Type^pecimm. — Cat.  No.  16670,  U.S.N.M. 

GALTICA,  ne-w  genus. 

Type. — GaUica  venosa,  new  species. 

Labial  palpi  long,  sickle-formed,  reaching  far  beyond  vertex;  sec- 
ond joint  slightly  thickened  with  appressed  scales;  terminal  joint 
nearly  as  long  as  second,  slender,  acute.  Fore  wings  elongate  ovate; 
apex  bluntly  pointed;  termen  rounded;  11  veins;  7  and  8  coincident; 
4  and  5  shortstalked  from  the  end  of  the  cell ;  2  and  3  widely  separate 
from  before  the  end  of  the  cell;  transverse  vein  nearly  obsolete; 
Ih  furcate  at  base.  Hind  wings  wider  than  the  forewings;  costa 
nearly  straight,  slightly  deflected  beyond  the  middle;  apex  bluntly 
pointed;  termen  and  dorsum  rounded;  8  veins;  6  and  7  separate, 
though  approximate;  3  and  4  connate;  5  cubital.  Posterior  tibisB 
with  heavy  spreading  tufts  of  long  bristly  hairs  above. 

This  genus  comes  nearest  to  Diadytica  Walsingham,  from  which  it 
differs  in  having  veins  4  and  5  of  the  fore  wing  shortstalked  and  in 
having  3  and  4  of  the  hind  wings  connate,  not  shortstalked;  more 
strikingly  distinguished  in  the  very  remarkable  hair  development  of 
the  posterior  tibisa;  those  of  Diadytica  being  nearly  smooth. 

OALTICA  VSNOSA,  mw  ^pedM. 

Labial  palpi  straw-yeUow,  with  a  thin,  longitudinal,  anterior,  deep 
black  line  from  base  to  apex,  somewhat  broader  on  the  terminal 
joint.  Face,  head,  and  thorax  purplish  black,  mottled  with  a  few 
yellow  scales.  Forewings  deep  dull  black  with  a  broad,  ill-defined, 
yellow  band  across  the  wing  near  base  and  with  all  the  veins  on  the 
outer  half  of  the  wing  indicated  by  narrow,  yellow  lines;  an  irregular 
aggregation  of  yellow  scales  at  tomus;  cilia  blackish  with  a  yellow 
base  line.    Hindwings  dark  fuscous.    Abdomen  blackish  fuscous. 
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Legs  blackish  with  yellow  taiBi;  pofiterior  tibuB  with  very  striking 
spreading  tufts  of  yellow  and  black  hairs,  displayed  conspicuously 
^en  the  insect  is  at  rest;  posterior  first  tarsal  joints  thickened  with 
smooth,  dark  metallic  blue  scales. 

Alar  expanse, — 18  mm. 

Habitat, — Porto  BeUo,  Panama,  April. 

Tyj>e-8pecifnen. — Cat.  No.  15817,  U.S.N^. 

Genus  ANACAMPSIS  Curtis. 
Type. — Aruicampsia  populeUa  Clerck. 

ANACAMPSIS  PBCULXLLA,  ii0W  ipeelM. 

Labial  palpi  silvery  gray,  shaded  with  darker  gray,  especially  an- 
teriorly on  the  terminal  joint.  Antennas  dark  brown  with  narrow 
silvery  annulations.  Tongue  silvery  white.  Head  and  thorax  dark 
brownish  fuscous;  face  somewhat  lighter.  Ground  color  of  the  fore- 
wings  is  white  but  so  strongly  and  evenly  overlaid  with  dark  brown 
scales  as  to  be  obscured,  except  under  magnification;  near  the  base 
is  a  broad,  outwardly  oblique,  dark  brown  costal  streak,  reaching 
beyond  the  fold;  on  the  middle  of  costa  is  a  large,  triangular  spot, 
reaching  to  the  lower  edge  of  the  cell;  at  the  end  of  the  cell  is  a 
small,  moon-shaped,  dark  brown  spot;  just  before  termen  and  parallel 
with  it  is  a  broad,  dark  brown  fascia,  and  between  it  and  the  discal 
spot  is  a  narrower,  less  pronounced  and  slightly  convex,  dark  brown 
fascia;  cilia  dark  brown  with  lighter  tips,  ffindwings  dark  brown- 
ish fxi^cous.  Abdomen  dark  brown  above  with  each  joint  tipped 
with  silvery  white.  Underside  of  body  silvery  white.  Legs  silvery 
white,  barred  and  annulated  with  dark  brown. 

Alar  expanse. — 11-12  mm. 

Hahitat. — ^Paraiso,  Porto  Bello,  Trinidad  River,  and  La  Chorrera, 
Panama,  February-May. 

Type^^ecimen.—CB,i.  No.  15818,  U.SJfAl. 

This  species  is  very  close  to  Anacampsis  siderophaea  Walsingham, 
but  differs  in  the  darker  and  more  pronounced  wing  ornamentation 
and  the  lighter  l^s  and  body.  A.  sideropTiaea  Walsingham  has  the 
abdomen  uniformly  dark  brown  above,  without  the  silvery  white 
crosslines  possessed  by  the  present  species. 

AN ACABCPSIS  LAGUNCULASISLLA  BoMk. 

Anaeampsis  lagunculariella  BuscK,  Pfoc.  U.  S.  Nat.  Mus.,  vol.  23,  1900,  p.  230; 

vol.  25, 1902,  p.  848;  BuU.  62,  U.  S.  Nat.  Mus.,  1903,  No.  6706. 
Anaoampns  lagunculariella  Dyab,  Ptoc.  Ent.  Soc.  Wash.,  vol.  10,  1901,  p.  474. 

Thb  species,  hitherto  known  only  from  the  bred  type  series  from 
Palm  Beach,  Florida,  was  taken  in  several  specimens  at  Corozal  and 
La  Chorrera,  Panama,  April-May. 

Foodpiant. — Laguncularia  racemosa. 
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AHACAMPSIS  DOBSAUS.  ww  ipMlat. 

Second  joint  of  labial  palpi  and  base  of  third  black,  iridescent; 
upper  four-fifths  of  terminal  joint  white.  Antenna  black,  with  basal 
fourth  and  extreme  tip  white.  Face  smoky;  head  and  thorax 
whitish  ochreous.  Forewing  whitish  ochreous  with  a  large,  blackish 
brown,  oval,  dorsal  spot,  occupying  more  than  a  third  of  the  wing 
space,  b^inning  near  the  base  and  reaching  to  apical  third  of  the 
dorsal  edge  and  beyond  the  middle  of  the  wing;  apical  part  of  the 
wing  largely  occupied  by  a  strongly  iridescent  pearly  area  before  and 
after  which  the  wing  is  shaded  with  brown;  apical  third  of  costa 
blackish  brown  with  a  dhort,  oblique,  ochreous  streak  before  a  tri- 
angular apical  spot;  three  short,  black,  longitudinal  streaks  on  the 
terminal  edge;  cilia  white  with  a  brown  line  parallel  to  the  wing 
edge.  Hindwing  dark  fuscous  with  whitish  costal  edge.  Abdomen 
dark  fuscous  with  ochreous  anal  tuft  and  a  series  of  lateral  ochreous 
spots.    Legs  light  ochreous  with  broad  black  bars  on  tibicB  and  tarsi. 

Alar  expanse. — 13-14  mm. 

HaJntat. — ^Trinidad  River,  Porto  Bello,  and  La  Chorrera,  Panama, 
April,  May,  and  Jime. 

Type^pedmen. — Cat.  No.  16819,  U.S.NJd!. 

I  have  tried  to  identify  this  species  with  fuliginosa  Felder  and 
Rogenhof er,  which,  according  to  the  figure,  is  very  similar,  but  deem 
it  safer  to  keep  it  under  a  separate  name. 

AN ACAMPSIS  PHTTOBOBLLA,  mw  ^peetot. 

Second  joint  of  labial  palpi  blackish  green  on  the  outer  siuiace, 
whitish  at  apex  and  on  the  inner  side;  terminal  joint  with  basal  half 
white,  except  for  abroad,  dark  green  annulation  and  with  outer  half 
golden  brown ;  extreme  tip  black.  Head  and  thorax:  dark  olive  green ; 
face  a  shade  lighter  green.  Forewing  dark  green,  mottled  with  light 
ocherous  and  blackish  brown  scales;  on  the  middle  of  the  costal  edge 
is  a  black  spot  and  at  apical  third  is  a  similar  spot;  from  both  of  these 
nm  faint,  irregular,  darker  green,  zigzag  fascism  across  the  wing  out- 
wardly narrowly  edged  with  ocherous;  scattered  irregularly  over  the 
wing  are  small  tufts  of  blackish  brown,  raised  scales  and  aroimd 
apical  and  terminal  edge  is  a  subterminal  row  of  black  dots.  Hind- 
wings  dark  blackish  brown;  darkest  and  nearly  black  towards  the  tip ; 
costal  edge  above  vein  8  silvery  white.  Abdomen  blackish  brown 
above,  greenish  fuscous  below.  Legs  greenish  brown  with  narrow, 
white  annulations  on  the  tarsal  joints. 

Alar  exparise. — 18-19  mm. 

Habitat — ^Alhajuela,  Cabima,  and  Porto  Bello,  Panama,  March- 
June. 

Type-specimen. — Cat.  No.  16820,  U.S.NJM. 
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A  very  good  example  of  protective  coloration.  All  of  the  thirty-odd 
specimens  were  taken  on  mossy  tree  trunks  in  the  deep  forest  and 
their  colors  blended  so  well  with  those  of  the  bark,  that  even  when  I 
saw  them  alight  and  after  they  had  been  disturbed  by  a  puff  of  tobacco 
smoke^  I  would  again  and  again  lose  sight  of  these  quite  lai^e  speci- 
mens. On  one  large  tree  trunk  near  Alhajuela,  where  the  majority 
of  the  specimens  were  taken,  many  hundred  were  quietly  sitting  and 
could  not  be  detected  except  by  making  them  fly  up,  though  I  knew 
they  were  there. 

ANACAMPSIS  BISTRIOSLLA,  nuw  spedM. 

Second  joint  of  labial  palpi  black  exteriorly  with  apical  edge  white; 
inner  side  of  second  joint  and  the  terminal  joint  whitish  ocherous  with 
a  black  dot  just  before  the  tip.  Antennae  ochreous  with  dark  brown 
annulations.  Face,  head,  and  thorax  light  ochreous  fuscous.  Fore- 
wings  light  ochreous  fuscous  with  white  and  blackish  brown  markings; 
costal  edge  with  three  blackish  markings,  one  from  base  to  basal  fourth 
with  a  smaller  projection  obliquely  outward,  one  an  obliquely  out- 
wardly directed  streak  on  the  middle  and  the  third  a  lai^e  spot  cover- 
ing apical  third  of  the  costal  edge  but  interrupted  by  a  thin,  white, 
transverse,  outwardly  angulated  fascia  across  the  wing  at  apical 
fourth  and  by  two,  small,  perpendicular  streaks  beyond  this  fascia;  at 
the  angle  of  the  fascia  is  a  narrow,  longitudinal,  black  streak;  apical 
edge  with  a  marginal,  black  streak;  cell  and  dorsal  part  of  the  wing 
mottled  with  several,  irregular,  small,  blackish  brown  spots.  Hind- 
wings  dark  fuscous.  Abdomen  dark  fuscous  with  light  ochreous 
underside.  Legs  fuscous;  tarsi  blackish  brown  with  the  tips  of  the 
joints  ochreous. 

Alar  expanse, — 8-9  nmi. 

Hahitat. — ^Alhajuela  and  Cabima,  Panama,  April,  May. 

Type^8pecimen.—Cs,t.  No.  15822,  U.S.N.M. 

It  reminds  one  in  coloration  and  pattern  of  the  North  American 
Aproserema  nigratomeUa  Clemens. 

ANACAMPSIS  UlflSTSIOBILA.  ii0W  ipeelM. 

Very  similar  to  the  foregoing  species  though  somewhat  darker  and 
more  greenish  in  color.  The  costal  spots  are  nearly  contiguous;  the 
first  one  smaller  than  in  UstrigeRa;  the  second  and  third  separated 
only  by  a  thin,  white  streak;  there  is  only  one  white streaklet  on  the 
costal  margin  beyond  the  fascia  and  the  longitudinal,  black  streak  at 
the  angle  of  the  fascia  is  surrounded  by  white  scales  contiguous  with 
the  fascia;  at  the  end  of  the  cell  are  two,  elongate,  black  streaks  and 
the  cell  and  dorsal  part  are  not  mottled. 

Alar  expanse. — 8  nun. 

Habitat. — ^Taboga  Island,  Panama,  June. 

Type-speeiTnen.—CB.t.  No.  16821,  U.S.N .M. 
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ANACAMPSIS  CURTBLLA,  new  i 

Second  joint  of  labial  palpi  light  gray  with  blackish  apex;  terminal 
joint  white  with  a  broad;  black  band  just  below  the  tip.  Face  whitish 
gray.  Head  and  thorax  dark  gray.  Forewings  dark  gray,  finely 
irrorated  with  minute  greenish  ochreous  dusting;  outer  half  of 
costal  edge  with  an  obUque,  white  streaklet  at  apical  third  and  a  per- 
pendicular, white  streaklet  just  before  apex;  this  latter  nearly  con- 
nects with  a  thin,  perpendicular,  white  line  across  the  wing,  outside  of 
which  the  tip  of  the  wing  is  light  gray  with  a  single  black  longitudinal 
dash  and  a  broad  black  marginal  line  narrowly  edged  with  yellow. 
Hindwings  dark  brownish  fuscous  with  basal  half  of  costa  silvery 
white.  Abdomen  dark  fuscous  above,  silvery  on  the  underside. 
Legs  silvery  gray;  the  tarsi  blackish  with  narrow  ochreous 
annulations. 

Alar  expanse. — 10,  11  rom. 

Habitat — Trinidad  River,  Panama,  June. 

Type-specimen.— Ceit.  No.  15823,  U.S.N.M. 

Closely  allied  to  the  two  foregoing  species,  but  larger  and  darker 
than  either. 

ANACAMPSIS  TBRRBlfELLA,  new  species. 

Labial  palpi  dark  fuscous;  both  joints  with  an  anterior,  thin,  white 
line  from  base  to  apex,  bordered  on  both  sides  with  black.  Face 
iridescent  ochreous  fuscous.  Head  and  anterior  part  of  thorax  and 
base  of  the  patagina  blackish  brown;  posterior  two-thirds  of  thorax 
and  patagina  light  reddish  brown.  Forewings  of  a  light  reddish 
brown  color  with  a  violet  sheen  and  sparsely  dusted  with  black 
atoms;  extreme  base  of  costa,  a  small  spot  on  the  middle  of  costa,  and 
another  at  apical  third  black;  two  ill-defined  small  black  dots  on  the 
middle  of  the  cell  and  a  similar  one  at  the  end  of  the  cell;  entire  tip 
and  terminal  cilia  black;  dorsal  cilia  ochreous.  Hindwings  broader 
than  the  forewings,  dark  fuscous,  shiny;  cilia  a  shade  Ughter.  Abdo- 
men dark  fuscous  with  underside  and  anal  tuft  ochreous.  Legs 
ochreous  shaded  with  black. 

Alar  expanse. — 16  mm. 

Habitat. — Porto  Bello,  Panama,  May. 

Type'Specimen.~Ca.t.  No.  16671,  U.S.N.M. 

Geniie  PARASPISTIS  Meyrick. 
Type. — Paraspistis  palpigera  Walsingham. 

PARASPISTIS  PALPIOBRA  Walstngfaam. 

Oeleckia  palpigera  Walsingham,  Trans.  Ent.  Soc.  Lond.,  1891,  p.  94,  pi.  4,  fig.  31. 
Paraspistis  ioloncha  Mbtbick,  Joum.  Bombay  Nat.  Hist.  Soc.,  vol.  16, 1905,  p.  600. 
lApaUa  crotolarieUa  BuscK,  Bull.  Dep.  Agr.  Trinidad,  vol.  9,  1910,  p.  243. 

Labial  palpi  light  brown  with  second  joint  blackish  exteriorly. 
Antennce  light  brown,  annulated  with  white.    Face,  head,  and  thorax 
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light  brown.  Forewings  light  ochreous  brown,  with  a  deeper  tinge  outr 
wardly  and  with  costal  edge  becoming  broadly  dark  brown  toward  the 
apex;  on  the  middle  of  the  wing;  on  the  middle  of  the  fold,  and  at 
tomus  are  small  aggregations  of  blackish  scales,  ill-defined  and  easily 
rubbed  off.  Hindwings  blackish  fuscous.  Abdomen  dark  fuscous  with 
the  basal  joints  velvety  ochreous  above.  Legs  ochreous,  sprinkled 
with  black  exteriorly;  tarsi  blackish  with  narrow  ochreous  annulations. 

Alar  expanse. — 13 — 14  mm. 

Habitat.— Bntish  West  Indies,  F.  W.  Urich,  coll. 

Foodnjpiant. — Crotolaria. 

Type-specimen.— Csit.  No.  13382,  U.S.N.M.  Cotype  in  British 
Museum. 

Bred  by  Mr.  Urich  from  the  pods  of  Crotolaria.  There  has  been 
for  many  years  a  specimen  of  this  species  in  the  United  States  National 
Musemn,  bred  by  Dr.  H.  G.  Dyar  from  pods  of  ''woman's  tongue/' 
Acadaf  sp.  at  Nassau,  Providence  Island,  British  West  Indies,  in 
1891,  which  indicates  a  quite  extensive  range  of  the  species. 

While  collating  Mr.  Meyrick's  descriptions  of  East  Indian  genera 
with  my  synoptic  tables  I  reco^iized  in  his  ParaspisHs  iohncha^ 
described  from  four  Ceylon  specimens  my  Lipatia  crotolarieBa, 
described  from  Trinidad,  and  sent  Mr.  Meyrick  a  specimen  of  the 
latter  for  verification.  Mr.  Meyrick  concurred  in  this  synonymy 
and  was  good  enough  to  give  me  the  further  synonomy  of  Odechia 
palpigera  Walsingham,  described  from  East  Africa. 

This  interesting  species,  previously  also  recorded  by  the  author 
from  the  Bahamas,  was  taken  at  Alhajuela  and  Corozal,  Panama, 
April,  1911. 

It  breeds  in  the  pods  of  Crotolaria  and  has  attained  its  remarkable 
geographic  distribution  with  its  food-plant. 

Genus  RECURVARIA  Haworth. 

Type. — Recurvaria  naneUa  HClbner. 

KSCURVARIA  PUTSLLA,  new  spedM. 

Labial  palpi  whitish;  second  joint  with  two,  large,  poorly  defined, 
ochreous  brown  blotches  anteriorly,  one  reaching  from  base  to 
beyond  middle,  the  other  just  before  the  end  of  the  joint;  terminal 
joint  white,  with  two  black  annulations;  apex  white.  Face  white; 
head  mottled  with  ochreous.  Antennae  white  sharply  annulated  with 
blackish  brown.  Thorax  white,  mottled  with  ochreous  and  brown. 
Forewings  with  the  white  ground  color,  strongly  siiffused  with  gray, 
brown,  ochreous,  and  black  scales;  a  large  blackish  brown,  dorsal 
blotch  at  the  base  of  the  wing  terminates  in  tufts  of  raised  scales, 
the  tips  of  which  are  white;  three  equidistant,  blackish,  costal  spots, 
one  near  the  base,  one  before  the  middle,  and  one  at  apical  third;  a 
central,  longitudinal,  black  streak  is  edged  on  both  sides  with  ochreous 
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and  is  interrupted  at  apical  fourth  by  a  transverse  streak  of  tufted 
whitish  scales;  cilia  gray.  Hindwings  dark  gray  with  cilia  a  shade 
lighter.  Abdomen  silvery  white,  shaded  laterally  with  fuscous. 
.Legs  white;  tarsal  joints  with  black  annulations. 

Alar  expanse. — 7  mm. 

Habitat. — ^Paraiso,  Isthmian  Canal  Zone.  La  Chorrera,  Panama, 
May,  April. 

Type-specimen.— C&t.  No.  15824,  U.S.N.M. 

Reminding  in  a  general  way  of  Recurvaria  sticta  Wakingham,  but 
is  smaller  and  with  more  mottled  wing  ornamentation. 

RBCURVARIA  FLAVmELLA,  new  ipeelM. 

Labial  palpi  ochreous;  second  joint  with  rather  larger  tuft  than  is 
normal  in  the  genus;  terminal  joint  with  two  deep  black  annulations. 
Antennae  ochreous  with  black  annulations.  Face  silvery  white. 
Head  light  ochreous.  Thorax  darker  ochreous.  Forewings  light 
ochreous,  suffused  on  costal  and  apical  half  with  darker  ochreous; 
on  the  middle  of  the  cell  is  a  small  black  dot  and  below  it  on  the  fold 
is  a  tuft  of  raised  scales;  at  the  end  of  the  cell  are  two,  small,  black 
dots,  one  above  the  other,  below  which  a  tuft  of  raised  scales,  narrowly 
edged  with  black;  on  the  middle  of  costa  is  an  inconspicuous,  out- 
wardly oblique,  black  streaUet;  at  apical  fourth  is  a  similar,  but 
much  more  pronounced  black  streak,  reaching  nearly  to  termen  and 
edged  posteriorly  with  light  ochreous;  around  the  apical  edge  is  a 
series  of  short  black  lines.  Cilia  dark  ochreous  with  lighter  tips. 
Hindwings  light  ochreous  fuscous  with  light  ochreous  cilia.  Abdo- 
men light  ochreous  above,  silvery  below.  Legs  ochreous;  tarsal 
joints  annulated  with  black. 

Alar  expanse. — 7  mm. 

Habitat. — ^Paraiso,  Isthmian  Canal  Zone.    April,  May. 

Type-spedmen.—CKi.  No.  15825,  U.S.N.M. 

This  species  is  very  close  to  R.  apidtripuncteUa  Clemens,  and  R. 
varieUa  Chambers,  smaller  than  either  and  differing,  aside  from 
detaik  of  ornamentation,  in  the  more  tufted  palpi. 

Genus  GE  LEG  HI  A  HUbner. 

Type — Oelechia  rhombella  Hubner. 

OBLBCmA  TRADUCBLLA,  now  spedet. 

Labial  palpi  with  second  joint  nearly  smooth  and  terminal  joint 
fully  as  long  as  second;  black,  minutely  sprinkled  with  white  scales, 
which  on  the  terminal  joint  form  an  indistinct,  longitudinal,  anterior 
line.  Lower  part  of  face  black;  upper  part  and  head  light  ochreous. 
Antennae  black  with  short,  longitudinal,  silvery  white  streaks.  Thorax 
black.  Forewiugs  black  with  a  light  yellow,  oblique  fascia  from  basal 
fourth  of  costa  to  basal  third  of  dorsum  and  with  a  spot  of  the  same 
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color  on  apical  fourth  of  coeta;  upper  part  of  cilia  black,  lower  part 
yellow.  HindwingB  blackish  fuscuous.  Abdomen  blackish  fuscous 
above,  underside  ochreous.  Legs  black  with  a  broad,  yellow  band 
at  the  end  of  the  posterior  tibiae  and  with  narrow,  yellow  tarsal 
aunulations. 

Alar  expanse. — 12  mm. 

HcAiUU. — ^La  Chorrera,  Panama,  May. 

Type-specimen.— Chi.  No.  15826,  U.S.N.M. 

Reminds  in  a  general  way  of  ArogdUa  sonareRa  Busck,  which  was 
collected  at  light  at  the  same  time  as  the  present  species.  It  is  easily 
distinguished  by  the  complete  yellow  fascia  on  the  forewings. 

OXLBCHIA  OEHIATBLLA,  nam  spadM. 

Labial  palpi  with  well  developed  triangular  tuft,  white  with  a 
blackish  bar  on  the  middle  and  an  ochreous  pencil  in  the  tuft; 
terminal  joint  fully  as  long  as  second,  white  sparsely  sprinkled  with 
brown.  Face  white,  iridescent.  Head  mottled  with  gray.  Thorax 
white  mottled  with  gray  and  ochreous.  Forewings  white  overlaid 
with  dark  gray  and  ochreous  scales;  on  the  middle  of  the  cell  are  two 
large  tufts  of  dark  erect  scales,  one  above  the  other  and  together  reach- 
ing nearty  across  the  wing;  the  bases  of  these  tufts  are  yellow;  on  the 
costa  are  four  dark  brown  spots  edged  below  with  yellow;  at  tomus 
is  a  fugitive  ring  of  dark  brown  scales  with  a  few  yellow  scales  within ; 
apical  part  of  the  wing  is  heavily  overlaid  with  dark  brown  which 
obscures  a  row  of  dark  terminal  dots.  Hindwings  semitransparent 
on  basal  half;  dark  fuscous  on  apical  half;  the  males  have  a  strong 
costal  tuft,  ochreous  at  base,  blackish  brown  at  tips;  veins  6  and  7 
are  long  stalked;  veins  3  and  4  short  stalked.  Abdomen  dark 
silvery  fuscous  above,  whitish  on  the  underside.  Legs  whitish 
ochreous,  sprinkled  with  black  and  with  black  tarsal  annulations. 

Alar  expanse. — 11-12  mm. 

EaJntat. — ^Porto  Bello,  Trinidad  River,  Alhajuela,  Paraiso  and 
Ck>rozal,  Panama,  March-May. 

Typerspedmm.—Chi.  No.  15827,  U.S.N.M. 

A  rather  extreme  form  with  its  YpsolopTms-VikQ  tuft,  its  long- 
stalked  veiDs  6  and  7,  its  strongly  tufted  forewings  and  with  the  male 
costal  hair  pencil,  which  is  rather  exceptional  in  tJie  genus,  but 
withal  properly  included  in  Odedhia, 

AROGA,  new  genu*. 

Type. — GeUchia  paraplutella  Busck.  ^ 

Labial  palpi  long,  recurved;  second  joint  thickened  with  rough, 
slightly  furrowed  brush  on  the  underside;  terminal  joint  long,  slen- 
der^ acute,  shorter  than  the  second.  Forewings  elongate,  smooth; 
ooBta  and  dorsum  nearly  straight  and  parallel  until  apical  fourth; 


>  Pioo.  Ent  800.  Wash.,  toI.  U,  1000,  p.  181. 
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apex  pointed;  termen  oblique;  12  veins;  7  and  8  stalked;  2,  3,  4,  and 
5  separate,  nearly  equidistant;  2  and  3  from  before  the  comer  of  the 
cell;  lb  furcate  at  base.  Hindwings  as  broad  or  broader  than  the 
forewings;  apex  somewhat  produced;  termen  sinuate;  8  vems;  3  and 

4  separate  but  approximate;  5  cubital;  6  and  7  separate.  Posterior 
tibiae  hairy  above. 

A  genus  for  the  reception  of  species  immediate  between  Odechia 
Authores  and  Tdphusa  Chambers,  differing  from  the  former  in  hav- 
ing 3  and  4  of  the  hindwings  separate,  not  connate,  and  from  the  lat>- 
ter  in  having  veins  6  and  7  in  the  hindwings  separate,  not  stalked. 
The  genus,  Arogalea  WaJsingham  ^  conforms  to  these  demands,  but 
differs  from  the  present  genus  in  the  approximation  of  veins  3,  4,  and 

5  from  the  end  of  the  cell  in  the  forewings  and  by  the  raised  scales  of 
the  forewings  as  well  as  in  the  form  of  the  labial  palpi.  Parastega 
Meyrick'  differs  from  the  present  genus  in  the  form  of  the  palpi  and 
in  having  veins  3  and  4  of  the  forewings  stalked. 

AROGA  PARAPLUTELLA  BuKk. 
Gelechia  paraphUeUa  Busck,  Proc.  Ent.  Soc.  Wash.,  vol.  11, 1909,  p.  181. 

Labial  palpi  creamy  white;  extreme  base  of  second  joint  and  the 
terminal  joint  sprinkled  with  black  scales;  brush  well-developed, 
furrowed.  Antennsd  deep  black.  Face  and  head  creamy  white. 
Thorax  light  clay-yellow;  patagina  black.  Forewings  blackish  fus- 
cous with  entire  dorsal  part  below  the  fold  light  reddish  yellow;  in 
faded  specimens  this  color  becomes  yellowish  white.  Hindwings 
light  fuscous.  Abdomen  dark  fuscous  with  light  anal  tuft.  Legs 
ochreous  on  their  inner  sides,  heavily  barred  with  black  externally; 
tarsi  with  broad  black  annulations. 

Alar  expanse, — 11-12  mm. 

Habitat. — San  Diego,  California,  May  and  July.  L.  E.  Kicksecker, 
coll. ;  Los  Angeles,  California,  June,  Dyar  and  Caudell,  coll. 

Type-specimen.— CslU  No.  12688,  U.S.N.M. 

A  single  rubbed  specimen  from  Paraiso,  Panama,  January,  is  with 
some  doubt  referred  to  this  species. 

Genus  PSORICOPTERA  Stalnton. 

Type. — Psoricoptera  ffibboseHa  Zeller. 

PSORZCOPTBRA  HORA,  ntw  spadeik 

Labial  palpi  ochreous;  terminal  joint  and  outer  side  of  second  joint 
shaded  with  black.  Antennas  light  ochreous,  annulated  with  dark 
brown.  Face  light  golden  ochreous.  Head  and  thorax  darker  ochre- 
ous, mottled  with  dark  brown.  Forewings  light  ochreous,  shaded 
and  longitudinally  streaked  with  blackish  brown;  a  large,  dark,  brown 


I  Biol.  Cent-Amer..  vol.  4, 1910,  p.  98. 
s  TnoM.  Ent.  Soc  LoDd.,  1913.  p.  aos. 
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spot  reaches  from  the  middle  of  costa  to  apical  fifth  and  is  followed 
by  a  smalli  unmottled,  ochreous  space;  on  the  middle  of  the  fold  is  a 
black  streak;  extreme  tip  of  the  wing  blackish;  cilia  ochreous  with 
a  basal  and  a  terminal  black  line.  Hindwings  light  fuscous  with 
edges  and  cilia  a  shade  darker.  Abdomen  dirty  ochreous.  Legs 
ochreous,  barred  with  dark  brown;  tarsi  aimulated  with  black. 

Alar  expanse. — 12  mm. 

Edbitat. — ^Alhajuela,  Panama,  April. 

Type-specimen.-^eLt.  No.  15828,  U.S.N.M. 

An  inconspicuous  species  reminding  of  PMunimaea  striaieUa 
Murtfeldt. 

Genus  TELPHUSA  Chambers. 

Type. — TdpJi/usa  Jonffifasciella  Clemens. 

TELPHUSA  OBLIGATA,  xww  spadM. 

Second  joint  of  the  labial  palpi  black  with  white  apex;  terminal 
joint  white.  Face  silvery  ochreous.  AntennsB  light  ochreous  with 
narrow  black  annulations.  Head  and  thorax  light  reddish  ochreous. 
Forewings  light  ochreous  with  a  strong  rosy  tint^  especially  on  costal 
and  apical  part;  and  sparsely  sprinkled  with  minute  black  atoms;  at 
basal  third  of  costa  is  a  large,  deep  black,  outwardly  oblique  spot, 
reaching  beyond  the  fold;  at  apical  third  is  a  deep  black  costal  spot; 
a  series  of  small  terminal  dots  black;  base  of  dorsimx  and  a  small  dot 
on  the  middle  of  the  wing  near  base  black;  cilia  reddish  ochreous. 
Hindwings  light  fuscous.  Abdomen  fuscous  with  the  posterior  edge 
of  each  joint  and  with  anal  tuft  ochreous.  Legs  ochreous;  tarsal 
joints  barred  with  black. 

Alar  expanse. — 11  mm. 

HdbiUU. — ^La  Chorrera,  Panama,  May. 

Type-specimen.— Ca.t.  No.  15829,  U.S.N.M. 

A  pretty  species  with  a  bold,  easily  recognized  wing  ornamentation. 

TELPHUSA  MBDULELLA,  new  spedM. 

Labial  palpi  ochreous,  mottled  with  black;  terminal  joints  mostly 
black,  but  with  base  and  extreme  apex  ochreous.  Antennae  black 
with  first  joint  and  apical  joints  tipped  with  yellow.  Face  and  head 
ochreous,  slightly  tipped  with  black.  Thorax  blackish  brown  on 
anterior  half,  ochreous  posteriorly;  patagina  brown.  Forewings 
ochreous  and  dark  brown  in  about  equal  proportion;  taking  the 
brown  as  ground-color,  there  is  an  ill-defined  ochreous  band  from 
near  the  base  of  costa  to  the  middle  of  dorsum  and  thence  upward 
again  across  the  outer  part  of  the  cell  to  apical  third  of  costa;  this 
uneven  band  is  loosely  connected  with  an  ochreous  spot  on  apical 
fourth  of  costa  by  a  downwardly  curved  narrow  band  and  also  with 
a  yellow  spot  at  base  of  dorsmn,  the  whole  forming  a  very  irregular 
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zigzag  band  of  more  or  less,  raised  scales  on  the  smooth  dark  back- 
ground; at  the  end  of  the  cell  are  two  deep  black  dots  and  on  the 
middle  of  the  fold  is  a  similar,  smaller,  black  dot;  cilia  dark  fuscous. 
Hindwings  light  fuscous;  cilia  with  ochreous  base.  Abdomen  fos- 
cous  mottled  with  ochreous  and  with  ochreous  anal  tuft.  Legs 
blackish  brown  with  the  ends  of  the  joints  annulated  with  yellow. 

Alar  expanse. — ^9  mm. 

Eahitat. — ^Porto  Bello  and  Trinidad  River,  Panama,  March,  April, 
and  May. 

Type-specimen.— Chi.  No.  16830,  U.S.N.M. 

Genus  PARASTEGA  Meyrick. 
Type. — Parastega  niveisignella  Zeller. 

PAXtASTBGA  CURVATELLA.  mw  tf^Om. 

Labial  palpi  blackish  brown,  slightly  sprinkled  with  white  and  with 
extreme  apex  white.  Face,  head,  and  thorax  blackish  brown.  Fore- 
wings  blackish  brown  with  a  purple  sheen;  from  basal  fifth  of  costa 
runs  a  narrow  white  streak  obliquely  outwards  and  downwards  to 
the  fold  and  is  continued  much  atte^uated  and  obscurely  beyond  the 
fold  outwardly  in  a  shallow  curve;  on  the  fold  is  an  interrupted,  light 
brown,  longitudinal  streak;  at  apical  fifth  is  a  small  white  costal  spot; 
cilia  blackish  brown.  Hindwings  dark  fuscous.  Abdomen  blackish 
brown  with  small  ochreous  anal  tuft.  Legs  blackish  brown  with  nar- 
row white  annulations  at  the  end  of  the  joints. 

Alar  expanse. — 12-14  mm. 

Habitat. — ^Porto  Bello,  Trinidad  River,  and  La  Chorrera,  Panama, 
March-May. 

Type-specimen.— Csi.  No.  15731,  U.S.N.M. 

Gose  to  and  easily  mistakable  for  the  type  of  the  genus,  P.  fdaeir 
signeUa  Zeller,  but  differing  in  the  much  narrower  and  longer  basal 
costal  spot  and  the  smaller  apical,  costal,  white  spot.  P.  ckionosUgma, 
WaLdngham,  described  as  Tdphnisa^  must  also  be  referred  to  this 
genus;  it  is  easily  separated  by  ijks  white  head  and  bold,  clear-cut 
wing  markings. 

PARASTXOA  TRICHBLLA.  a«w  wgmim. 

Labial  palpi  black;  second  joint  with  brush  rust  brown;  terminal 
joint  with  an  anterior  line  of  white  dots  and  with  extreme  apex 
white.  Antenn»  purplish  black.  Face,  head,  and  thorax  purplish 
black.  Forewings  blackish  brown  with  strong  purple  sheen;  at 
basal  fourth  is  a  narrow,  outwardly  oblique,  straight,  silvery  white 
streak;  at  apical  fourth  is  a  small  triangular  outwardly  pointed  white 
costal  streak;  ciUa  bluish  dotted  with  dark  brown.  Hindwings 
dark  fuscous.  Abdomen  blackish  brown.  Legs  black  with  narrow 
white  annulations  at  the  end  of  the  jointa. 

Alar  expanse. — 11  mm. 
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HaJntai. — ^Porto  Bello  and  Trinidad  River,  Panama,  April,  May. 

Type^pecimen.—Ceit.  No.  16832,  U.S.N.M. 

Very  close  to  the  foregoing  species,  curvaieOa  Busck,  but  smaller, 
more  shiny,  with  less  white  ornamentations  and  without  the  brown 
streak  on  the  fold.  The  reddish  brown  palpal  brush  at  once  separates 
this  species. 

'Genus  AROGALEA  Walsingharxi. 

Type. — Arogalea  cnstifascidla  Chambers. 

A&OOALSA  SOROlfBLLA,  mw  up^dm. 

Second  joint  of  labial  palpi  white  above  and  at  apex  with  black 
imderside;  terminal  joint  black,  with  extreme  tip  white.  Face  and 
head  whitish  yellow.  Antenn»  black.  Thorax  black  with  two,  small, 
yellow,  posterior  tufts  of  raised  scales.  Forewings  deep  black  with 
light  yellow  markiogs;  an  oblique  yellow  spot  on  basal  fourth  of 
costa;  a  yellow  spot  on  apical  fourth  of  costa;  a  small  yellow  tuft  of 
raised  scales  on  the  middle  of  the  fold;  black  scale  tufts  at  basal 
fourth  and  at  the  end  of  the  cell,  the  latter  with  a  few  yellow  scales; 
a  minute  yellow  dot  at  tomus;  cilia  black.  Hindwings  blackish 
fuscous.  Abdomen  black  with  yellow  anal  tuft.  Legs  black; 
tarsal  joints  annulated  with  yellow. 

Alar  expanse. — 12-13  mm. 

Habitat. — ^La  Chorrera  and  Cabima,  Panama,  May. 

Type^pecimen.—Csit.  No.  16833,  U.S.N.M. 

Reminds  in  coloration  and  pattern  very  much  of  the  somewhat 
larger  Pamstega  diiono^^ma  Walsingham,  from  which  it  is,  however, 
at  once  distinguished  by  the  yellow  dots  on  the  thorax  and  the  diflFer- 
ently  colored  labial  palpi. 

Genus  DICHOMERIS  HUbner. 

Type. — Dichomeris  liguleUa  Wlhner. 

DICHOMBRIS  TRISnCTA,  mw  tftelM. 

Second  joint  of  labial  palpi  with  well-developed  brush  (MakLco- 
iriche  type),  light  brown  on  the  inner  side;  blackish  brown  exteriorly, 
with  tip  of  the  brush  white;  terminal  joint  light  brown.  Antenn© 
light  ochreous  brown  with  narrow  black  annulations.  Face,  head 
and  thorax  light  ochreous  brown;  extreme  posterior  tip  of  thorax 
black.  Forewings  light  ochreous  brown  with  a  round  black  dot  on 
the  middle  of  the  cell,  another  at  the  end  of  the  cell  and  a  similar  one 
on  the  fold,  all  slightly  edged  with  reddish  brown;  base  of  costal  edge 
black;  around  the  apical  edge  is  a  series  of  small  black  dots.  Hind- 
wings  dark  brownish  fuscous.  Abdomen  ochreous  brown.  Legs 
ochreous  on  the  inner  sides,  blackish  exteriorly. 
34843**— Proc.N.M.vol.47— 14 2 
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Alar  expanse. — 14  mm. 
Habitat — Trinidad  River,  Panama,  May. 
Type-Specimen.— Ceit.  No.  16672,  U.S.N.M. 

Nearest  and  very  similar  to  D.  Tiexastida  Walsingham,  but  differing 
in  the  nimiber  of  discal  dots  and  in  the  much  darker  hindwings. 

DICHOMSRIS  COSTAUS,  new  ^edei. 

Second  joint -of  labial  palpi  with  strong  rounded  tuft  above  and 
beneath;  ochreous  at  base,  brush  blackish,  minutely  dotted  with 
white;  terminal  joint  blackish  brown  with  silvery  base.  Lower  face 
golden  ochreous;  upper  face  and  head  colored  like  the  palpal  tuft. 
Thorax  dark  brown;  patagina  light  ochreous  brown  with  a  palpal 
sheen.  Entire  costal  part  of  the  wing  light  ochreous  brown  with  a 
violet  sheen;  this  color  is  edged  by  a  deep  velvety  black,  longitudinal 
streak  from  the  inner  angle  of  the  wing  to  apex;  this  black  color 
gradually  fades  into  the  dark  blackish  fuscous  color  which  occupies  the 
dorsal  half  of  the  wing;  a  thin  indistinct  black  line  parallel  with  ter- 
men;  cilia  dark  fuscous  with  a  faint  ochreous  base  line.  Hind  wing 
shiny  light  fuscous;  underside  of  wing  with  strong  golden  reflections. 
Abdomen  dark  fuscous  with  golden  ochreous  imderside  and  anal  tuft. 
Legs  ochreous  with  fuscous  tarsi.  The  males  have  a  thin  golden 
yellow  hair-pencil  on  each  side  of  thorax  at  the  base  of  the  f  orewings, 
which  can  be  expanded  up  over  the  base  of  the  wing. 

Alar  expanse. — 20  mm. 

Habitat — ^Tabogilla  Island  and  Porto  Bello,  Panama,  February, 
April. 

Type-specimen. — Cat.  No.  16673,  U.S.N.M. 

Closely  allied  to  D.  arotrosema  Wabingham  and  D.  varrania  Busck, 
and  at  once  recognizable  by  it^  striking  longitudinal  wing  pattern. 

DICHOMSRIS  BXCAVATA,  newspedM. 

Second  joint  of  labial  palpi  smooth,  TricTiotaphe-tormedf  golden 
orange,  shaded  on  the  upper  side  with  black;  terminal  joint  ochreous, 
strongly  suffused  with  black.  Face  silvery  white;  head  deep  metallic 
blue.  Thorax  metaUic  blue,  laterally  ochreous;  patagina  blue, 
ochreous  at  tip.  Forewing  with  undulating  costa,  strongly  arched  at 
basal  third,  depressed  on  the  middle  and  again  arched  at  apical  third; 
dorsal  edge  strongly  excavated  beyond  the  middle;  tomus  prominent ; 
metaUic  blue  with  dark  brown  markings;  at  basal  third  is  a  broad, 
outwardly  convex  deep  brown  velvety  fascia;  entire  terminal  third  of 
the  wing  deep  blackish  brown  with  a  costal  blue  blotch  extended  as  a 
thin,  blue,  maiginal  line  around  the  edge;  on  the  middle  of  the  wing 
are  four  large,  poorly  defined,  roimd,  brown  spots;  cilia  golden 
brown  with  a  basal  mai^iaal  black  line.  Hindwing  dark  fuscous 
with  bluish  cilia;  costa  produced  at  apical  fourth  and  there  clothed 
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with  a  tuft  of  long,  bluish  black  cilia.  Abdomen  bluish  black.  Legs 
bluish  black  with  narrow  ochreous  tarsal  annulations. 

Alar  expanse. — 14  mm. 

Habitat. — ^Porto  Bello,  Panama,  March. 

Typespedmen. — Cat.  No.  16674,  U.S.N.M. 

Easily  recognized  by  the  bizarre  wing  form  and  the  metallic 
coloration  

DICHOMBRIS  PBRCEPTBLXA»ii«w  tftelM. 

Labial  palpi  smooth,  TricJiotaphe^tormed;  second  joint  but  slightly 
thickened  with  smoothly  appressed  scales;  third  joint  slender,  black 
exteriorly,  dark  fuscous,  iridescent  on  the  inner  side  and  with  a  thin 
longitudinal  white  line  in  front  from  base  to  apex.  Face  and  head 
dark  bluish  fuscous.  Thorax  dark  bluish  brown.  Forewings  blackish 
brown  with  a  violet  sheen  and  with  three,  large,  conspicuous,  reddish 
orange  blotches  occupying  about  half  of  the  wing  space;  the  first  of 
these  orange  spots  lies  on  the  basal  third  of  costa  and  extends  ob- 
liquely outward  and  downward  over  the  cell  beyond  the  fold,  nearly, 
but  not  quite,  to  the  dorsal  edge,  ending  in  a  sharp  point  above  the 
middle  of  the  dorsum;  the  second  ochreous  spot  lies  on  apical  third 
of  costa,  is  like  the  first,  irregularly  pentagonal,  with  a  point  toward 
but  not  reaching  dorsum  and  a  sharp  attenuated  point  toward  apex; 
the  third  smaller  orange  spot,  on  costa,  just  before  apex  is  drop- 
shaped  and  is  continued  as  a  submarginal  yellow  line  along  termen 
and  dorsum,  ending  between  the  two  large  orange  spots;  cUia  black- 
ish fuscous.  Hlndwing  nearly  black.  Abdomen  black  with  whitish 
underside  and  small  ochreous  anal  tuft.  Legs  black  with  narrow 
idiite  annulations  at  the  joints. 

Alar  expanse. — 14-15  mm. 

naJntat. — ^La  Chorrera,  and  Cabima,  Panama,  May,  June. 

T!fpe^peeim€n.—Ca.t.  No.  16675,  U.S.N.M. 

DICHOMSRIS  Ll7MINOSA,now  ■pM:iM. 

This  is  the  Atlantic  representative  of  the  foregoing  species,  very 
similar  in  coloration  and  easily  mistaken  for  it  but  quite  distinct, 
both  in  structure  and  ornamentation.  Labial  palpi  dark  steel  gray, 
with  a  thin^  anterior,  longitudinal,  reddish  orange  line  from  base  to 
apex;  second  joint  smoothly  thickened  with  compressed  scales;  ter- 
minal joint  with  compressed  tuft  of  scales  on  its  posterior  edge.  Face 
silvery  fuscous.  Head  and  thorax  dark  brown;  base  of  patagina 
silvery.  Forewings  nearly  identical  in  color  and  ornamentation  with 
those  of  percepteUaj  but  with  the  blackish  brown  part  even  more  violet 
iridescent,  with  a  light  yellow  inner  edge  of  the  first  orange  spot, 
with  a  light  yellow  central  dash  in' the  second  orange  spot  and  with 
this  spot  more  rounded  and  without  the  dorsal  and  apical  attenua- 
tions found  in  2?.  percepteUa.  ffindwings,  abdomen  and  legs  colored 
like  the  foregoing  species. 
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Alar  expanse. — 14  mm. 
Habitat — ^Porto  BellO;  Panama,  March. 
Type-specimen.— CB.t.  No.  16676,  U.S.N.M. 

I  fJso  have  a  specimen  of  this  species  fi:om  St.  Jean,  French  Ouiana 
W.  Schaus,  collector. 

DICHOfiCBIUS  CORNUTA,  new  tftelM, 

Both  joints  of  labial  palpi  smooth  in  front  but  with  compressed 
tufts  of  scales  posteriorly;  dark  fuscous  with  a  bluish  sheen  and  with 
extreme  tip  ochreous.  Face  light  iridescent.  Head  dark  fuscous. 
Antennsd  ochreous  with  narrow,  dark  fuscous  annulations.  Anterior 
edge  of  thorax  and  base  of  patagina  dark  fuscous;  rest  of  thorax  light 
golden  brown.  Forewings  light  golden  brown  with  base  of  costal 
edge  and  a  large,  triangular  spot  on  apical  third  of  costa  dark  brown, 
the  edges  of  which  are  strongly  iridescent;  at  the  end  of  the  fold  is  a 
dark  brown  spot,  surrounded  by  strongly  iridescent  scales;  at  apical 
fifth  is  a  perpendicular,  dark  brown  line  across  the  wing  tip  edged 
exteriorly  with  a  strongly  iridescent  patch  of  steel  blue  scales;  apical 
cilia  golden  ochreous;  terminal  cilia  dark  brown  with  ochreous  base 
and  preceded  by  dark  brown  marginal  line.  Hindwing  dark  fuscous. 
Abdomen  dark  fuscous  with  ochreous  anal  tuft  and  silvery  white 
underside.  Legs  fuscous  with  nai3X)w  indistinct  ochreous  tarsal 
annulations. 

Alar  expanse. — 13  mm. 

Habitat — Corozal  and  Trinidad  River,  Panama,  March  and  J\me. 

Type-specimen.— Chi.  No.  16677,  U.S.N.M. 

DICHOldBRIS  STBLLATBLLA.new  ipecies. 

Labial  palpi  with  smoothly  appressed  scales,  light  golden  ochreous, 
shaded  with  dark  metalUc  blue  exteriorly.  Lower  face  light  ochreous ; 
upper  face,  head,  and  thorax  dark  metallic  bluish  black.  Forewing 
dark  brown  suffused  with  metallic  blue  and  with  scattered  single  sil- 
very and  light  blue  scales ;  a  few  of  these  congregate  to  form  an  ill-de- 
fined costal  spot  at  apical  third.  Cilia  blacldsh  brown.  Hindwing 
dark  brownish  fuscous.  Abdomen  bluish  black  with  silvery  white 
underside.  Legs  dark  fuscous,  with  narrow  ochreous  tarsal  annu- 
lations. 

Alar  expanse. — 9  mm. 

Habitat. — ^Taboga  Island,  Panama,  February. 

Type-specimen. — Cat.  No.  16678,  U.S.N.M. 

PAVOLECHIA,  new  genus. 

Type. — Pa/volechia  argerUea,  new  species. 

Labial  palpi  long,  slender,  smooth,  recurved;  second  joint  slightly 
thickened  with  smoothly  appressed  scales;  terminal  joint  half  as 
long  as  second,  thin,  acute.    Antennae  simple,  shorter  than  the  fore- 
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wings.  Head  and  thorax  smooth.  Forewings  with  costa  straight  to 
apical  fourth,  thence  deflected;  apex  tolerably  pointed;  termen 
oblique,  slightly  sinuate;  tomus  rounded;  11  veins;  one  costal  vein 
[9]  absent  or  7  and  8  coincident,  stalked  with  9;  2,  3,  4,  and  5  nearly 
equidistant;  4  from  the  comer  of  the  cell;  1  h  furcate  at  base.  Hind- 
wings  quite  as  broad  as  the  forewings,  broadest  at  tomus;  with  color 
pattern;  costa  straight;  apex  blunt;  termen  not  much  oblique  and 
hardly  sinuate;  7  veins;  vein  5  absent;  3  and  4  connate;  6  and  7 
connate.    Posterior  tibiae  hairy  above. 

Belated  td  Menesta  Clemens  and  the  Dichomeris  group;  amply 
differentiated  from  any  described  genus  by  the  venation  and  by  the 
ornamented  hindwings,  which  give  it  a  Ohoreutid  appearance. 

PAVOLBCHIA  A&GBRTBA,  new  spadM. 

Second  joint  of  labial  palpi  bright  saffron  yellow;  terminal  joint 
dusky.  Face  ochreous  fuscous.  Antennae  dark  brown.  Head  and 
thorax  greenish  or  purplish  metallic  brown,  according  to  the  light. 
Forewings  dark  blackish  brown  with  a  bright,  bluish  metallic  sheen; 
a  round,  silvery  white  dot  on  the  cell  and  an  oblong,  silvery  white 
dash  at  the  end  of  the  cell;  cilia  golden  yellow  at  apex,  otherwise 
dark  brown.  Hindwings  blackish  brown  with  a  large  silvery  white 
spot  on  the  middle  of  costa  and  a  somewhat  smaller  similar  spot  just 
below  it  on  the  dorsal  edge;  apical  cilia  tipped  with  silvery  white;  on 
the  underside  is  a  complete  silvery  white  fascia  in  the  place  of  the  white 
spots  and  a  less  complete  narrower  white  fascia  at  basal  fourth; 
underside  of  the  f  orewing  has  the  two  silvery  white  spots  of  the  upper 
side  and  a  third  such  spot  below  them  on  the  dorsal  edge.  Abdomen 
blackish  brown,  iridescent  on  upper  side;  underside  silvery  white. 
L^s  blackish  brown  with  silvery  white  annulations  on  the  middle 
and  at  the  tip  of  the  tibias. 

Alar  exfanae. — 11  mm. 

HaMUU. — Trinidad  River,  Panama,  March. 

Type-specimen.— CslL  No.  16679,  U.S.N.M.   ' 

A  brilliant  day-flying  moth  reminding  one  of  the  genus  Brenthia 
Clemens. 

PROMENESTA,   new  genua. 

Type. — Promenesta  lithochromaf  new  species. 

Labial  palpi  long,  recurved;  second  joint  slightly  thickened  with 
appressed  scales;  terminal  joint  -slender,  acute,  nearly  as  long  as 
second.  Antennae  three-fourths  the  length  of  the  forewings.  Fore- 
wings with  costa  gently  arched ;  apex  rounded ;  termen  perpendicular ; 
dorsum  straight;  10  veins:  7  and  8  coincident;  2  and  3  coincident; 
rest  separate.  Hindwings  broader  than  the  forewings,  apex  blunt; 
termen  and  dorsum  rounded;  8  veins:  6  and  7  stalked;  3  and  4 
stalked;  5  approximate  to  4.    Posterior  tibiae  rough-haired  above. 
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Correlated  with  Menestra  Clemens,  from  which  it  differs  by  having 
3  and  4  in  the  hindwings  stalked,  not  coincident. 

PROldBNBSTA  UTHOCHROMA,  now  ^oclas. 

Labial  palpi  light  ochreous;  second  joint  shaded  with  fuscous  ex- 
teriorly. Face  light  strawcolored,  neariy  white,  iridescent.  Head 
light  strawcolored.  Antennae  light  ochreous.  Thorax  light  saffron 
yellow.  Forewings  light  saffron  without  any  markings;  edges  and 
apical  part  slightly  darker.  Hindwing  light  yellow.  Abdomen  light 
ochreous  with  whitish  iridescent  underside.  Legs  light  strawcolored; 
tarsi  dusky. 

Alar  expanse. — 12-13  mm. 

Hahitat — ^Alhajuela,  Trinidad  River,  and  Porto  Bello,  Panama, 
March. 

Type-specimen,— CsLt.  No.  16680,  U.S.N.M. 

PROMENBSTA  MAROINELLA,  new  ^edes. 

Labial  palpi  white;  second  joint  with  base  blackish  brown  and 
with  a  brown  bar  exteriorly;  terminal  joint  with  base  and  an  annu- 
lation  just  before  the  tip  blackish  brown.  Face  pure  white,  irides- 
cent. Head  dark  greenish  fuscous.  AntennsB  dark  fuscous  with 
white  bases.  Thorax  dark  olive  brown.  Forewings  dark  olive  brown 
with  costal,  apical,  and  terminal  edges  narrowly  bright  saffron  yellow; 
just  before  the  terminal  edge  is  a  marginal  series  of  black  dots; 
cilia  yellow.  Hindwings  dark  fuscous.  Abdomen  dark  fuscous 
above  with  silvery  white  underside.  Legs  strawcolored  with  dusky 
tarsi. 

Alar  expanse. — 10  mm. 

Habitat. — ^Trinidad  River,  Panama,  March. 

Type-specimen.— Chi.  No.  16681,  U.S.NJk£. 

Looks  like  a  dimunitive  Stenomu  marginata  Busck.     (See  p.  49.) 

Family  CECOPHORIDiE. 
HAMADKRA,  ne^w  genus. 

Type. — Harrujdera  aurea,  new  species. 

Labial  palpi  long,  thin,  sickle  formed;  second  joint  but  slightly 
thickened  with  smoothly  appressed  scales;  terminal  joint  much 
longer  than  second,  slender,  acute.  AntennsB  somewhat  longer  than 
forewings,  simple,  without  pecten  on  basal  joint.  Head  and  thorax 
smooth.  Forewings  with  costal  and  dorsal  edges  nearly  straight  and 
parallel  but  both  slightly  concave  at  the  end  of  the  cell;  apex  and 
termen  evenly  rounded;  11  veins:  7  and  8  coincident;  2  and  3  connate 
from  the  comer  of  the  cell;  4  from  the  end  of  the  cell;  5  distant;  6  to 
apex;  9  and  10  from  near  the  end  of  the  cell;  11  from  before  middle; 
12  in  the  female  normal,  in  the  male  curved  downward  and  running 
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into  veia  11  at  its  basal  thirds  with  the  membrane  above  it  thickened; 

1  h  fiircate  at  base.  Hindwings  as  broad  as  the  forewings;  costa 
straight;  apex  bluntly  pointed;  termen  and  dorsum  ev^y  rounded; 
8  veins:  3  and  4  stalked;  5  parallel  with  4;  6  and  7  parallel;  8  free. 
Posterior  tibisB  nearly  smooth. 

Agreeing  with  Falnola  Busck  and  Himotiea  Meyrick  in  having 
veins  7  and  8  in  the  forewings  coincident;  differs  from  both  in  the 
long  antennas  and  the  very  long  terminal  joint  of  the  palpi;  Fahiola 
has  2  and  3  in  the  forewings  widely  separate;  Himotiea  has  these 
veins  stalked  and  the  present  genus  has  2  and  3  connate. 

HAMADSRA  AUSSA,  new  tpedes. 

Labial  palpi  blackish  with  basal  half  of  second  joint  golden  yellow. 
Face,  head,  and  thorax  metallic  blue,  strongly  iridescent.  Antennae 
deep  black  with  a  broad,  white  annulation  just  before  the  tip.  Basal 
haK  of  the  forewings  deep  black,  with  a  broad,  semicircular,  metallic 
blue  band  from  near  the  base  to  just  before  the  middle  of  the  costa; 
the  ends  of  this  band  on  the  very  edge  white;  a  laige,  contiguous, 
metallic  blue  spot  on  the  fold  near  base  and  another  similar  one  on 
the  middle  of  the  fold,  neither  reaching  the  dorsal  edge;  apical  half 
of  the  wing  deep  golden  yellow,  which  color  sends  a  broad  projection 
into  the  dark  basal  part  on  the  middle  of  the  cell;  extreme  tip  of  the 
¥mig  and  a  slender  projection  therefrom  into  the  yellow  part  dark 
violaceous,  strongly  metallic  and  iridescent;  apical 'cilia  purplish 
black;  terminal  ciUa  dusky  golden.  Hindwings  blackish  brown 
with  the  costal  edge  above  vein  8  silvery  white;  cilia  dark  bronze. 
Abdomen  blackish  fuscous  above;  underside  silvery  white.  Legs 
blackish  with  broad  light  yellow  bands  and  narrow  yellow  anniilations 
on  the  tarsal  joints 

Alar  expanse. — 11-12  mm. 

Habitat. — ^Trinidad  River,  Panama,  March. 

Type-Specimen.— C&t.  No.  16682,  U.S.N  Jd!. 

A  brilliantly  colored  species,  which  reminds  in  a  noteworthy  degree 
of  the  similarly  sized  Dichxnnerie  exteriordla  Walker  and  D.  lumineOa, 
Busck;  like  these  species,  it  is  a  day-flying,  sun-loving  insect. 

COSTOMA,  ne'w  genus. 

Type. — Costoma  basiroseUa,  new  species. 

Labial  palpi  long,  recurved,  smooth;  second  joint  somewhat 
thickened  with  scales;  terminal  joint  shorter  than  second,  stout, 
acute.  AntennaB  simple,  without  pecten  on  basal  joint.  Head  and 
thorax  smooth.  Forewings  elongate  ovate;  costa  and  dorsum 
slightly  and  evenly  curved;  apex  and  termen  rounded;  12  veins: 

2  and  3  stalked;  7  and  8  stalked;  9  out  of  the  stalk;  7  to  apex;  11 
from  before  middle  of  cell;  1  h  furcate  at  base.    Hindwings  as  broad 
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as  the  forewings;  costa  straight;  apex  blunt;  termen  and  dorsum 
evenly  rounded;  8  vems:  3  and  4  stalked;  5  parallel;  6  and  7  sepa- 
rate and  parallel.    Posterior  tibi»  haiiy  above. 

COSTOMA  BASEROSSLLA,  now  tpedes. 

Labial  palpi,  face,  and  head  bright  yellow.  Thorax  purplish  brown, 
edged  laterally  with  pink;  patagina  pink  with  brown  base  and  yellow 
tip.  Base  of  the  forewings  light  pink,  on  the  costa  yellow;  this  bright 
colored  base  is  sharply  limited  outwardly  by  a  narrow,  blackish  brown, 
transverse  fascia;  beyond  this  fascia  the  wing  is  dark  olive  brown 
with  the  costal  edge  from  basal  fourth  outwardly,  broadly  yellow,  and 
with  the  entire  apical,  terminal,  and  dorsal  edge  narrowly  yellow. 
Hindwings  dark  brownish  fuscous.  Abdomen  blackish  above; 
underside  and  anal  tuft  yellow.  Legs  yellow  with  dark  brown  tarsal 
annulations. 

Alar  expanse. — 31  mm. 

HahUat — Trinidad  River,  Panama,  June. 

Typespecimen. — Cat.  No.  16683,  U.S.NJ«I. 

This  large,  handsome  species  has  a  noteworthy  resemblance  to  the 
somewhat  larger  Arctiid  moth,  Automolis  (Cratoplastis)  dUuta  Felder.* 
and  even  more  strikingly  so  to  the  Lithosiid  Diarhabdosia  coroidea 
Schaus^  and  to  the  Stenomid  moth,  Stenoma  lampyrideJla  Busck,* 
both  of  which  were  taken  at  the  same  place  and  at  the  same  time  as 
Costoma  hasiroaeUa,  The  same  coloration  in  all  these  species,  though 
differently  placed,  give  the  same  general  impression  at  first  sight; 
they  all  probably  imitate  a  large  lampyrid  beetle,  ChutomarpTius  sp., 
which  occurred  commonly  at  the  same  time  and  place  as  the  last 
three  named  Lepidoptera  and  which  both  in  flight  and  alighting 
resemble  them  very  remarkably. 

RHINDOMA,  ne-w  genus. 

Type. — Bhindoma  rosapiceUaf  new  series. 

Labial  palpi  long,  recmrved;  second  joint  comparatively  short, 
somewhat  thickened  with  scales,  rough  anteriorly;  terminal  joint 
more  than  twice  as  long  as  second,  rather  stout,  compressedi  with 
rough  anterior  edge;  apex  acute.  Antennse  longer  than  the  fore- 
wings, simple ;  basal  joint  without  pecten.  Forewings  elongate ;  costa 
sinuate  beyond  middle;  apex  roimded;  termen  oblique;  dorsxmi 
straight;  12  veins:  7  and  8  stalked;  7  to  below  apex;  2,  3,  and  4 
approximate,  but  separate.  Hindwings  narrower  than  the  fore- 
wings; costa  sinuate  beyond  the  middle;  apex  and  termen  roimded; 
8  veins:  3  and  4  stalked;  5  cubital  but  distant;  6  and  7  separate  and 
parallel.    Posterior  tibisB  rough  above. 

1  Reise  Novara,  1887,  pL  102,  flg.  & 

t  Ann.  Aoad.  Nat.  Hist  (8),  vol.  7, 1911,  p.  868. 

»  See  p.  41. 
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The  long  and  rather  stout  antennse  and  the  remarkably  long  ter- 
minal joint  of  the  labial  palpi  easily  separate  this  genus.  It  dijBFers 
from  Ltipercalia  Busck,  FUinota  Busck,  and  MrudduxTa  Walsingham, 
which  it  resembles  in  the  long  antennae^  in  having  vein  7  of  the  fore- 
wing  to  termen,  in  3  and  4  of  the  f  orewing  separate,  and  in  3  and  4 
of  the  hindwing  stalked^  not  coincident. 

RmifDOMA  ROSAFICELLA,  new  ^oclas. 

Labial  palpi  blackiBh  brown;  terminal  joint  with  light  ochreous 
tip.  Antenn»  light  ochreous.  Head  and  thorax  blackish  brown; 
face  a  shade  lighter.  Forewings  with  large  dorsal  patch,  reaching  to 
the  end  of  the  cell,  blackish  brown;  costal  area  above  this  patch  and 
terminal  area  beyond  it  light  ochreous;  at  apical  third  is  an  elongate 
blackish  brown  costal  streak  edged  toward  the  base  with  orange  scales 
and  apically  with  light  rose-colored  scales;  these  latter  persist  in  a 
narrow  band  around  apex  and  include  a  dark  brown  subapical  spot; 
a  few  rose-colored  scales  are  also  found  below  the  costal  spot  and  an 
indistinct  and  ill-defined  orange  streak  crosses  the  apical  light  ochreous 
area. 

Hindwings  dark  brownish  fuscous,  with  rose-colored  tip.  Abdomen 
brownish  fuscous  above,  underside  and  anal  tuft  ochreous.  Legs 
light  ochreous,  shaded  externally  with  blackish  brown;  tarsal  joint 
dark  brown  with  narrow  ochreous  annulations. 

Alar  expanse. — 12-13  mm. 

Habitat. — ^Alhajuela  and  Trinidad  River,  Panama,  April,  May. 

2Vpe^«cime7^.— Cat.  No.  16684,  U.SJf  Jkl. 

Genua  PSILOCORSIS  Clemena 
Tffpe. — Psfilocorsis  querdceUa  Clemens. 

PSILOCORSIS  CRUCIFERA,  a«w  wpedM. 

Second  joint  of  labial  palpi  light  yellow  mottled  with  wine  red; 
terminal  joint  yellow  with  a  broad,  wine-red  band  on  the  middle. 
Face  light-straw  yellow.  Head  and  thorax  light  yellow,  mottled  with 
wine  red.  Antenn®  dark  brown  with  basal  joints  wine  red.  Fore- 
vmigs  light  yellow  with  all  the  veins  sharply  outlined  in  wine  red; 
costal  and  terminal  edges  dark  brown;  a  dark  brown  line  from  just 
before  middle  of  costa  across  the  wing  to  tomus;  another  dark-brown 
line  from  base  to  basal  third  of  dorsiun  and  thence  upward  to  the  end 
of  the  cell  touching  the  other  brown  line  nearly  at  right  angles;  a 
thin,  irregularly  wavy,  outwardly  curved,  brown  line  from  apical 
third  of  costa  across  the  wing  to  middle  of  dorsum;  cilia  dark  brown. 
Hindwings  light  iridescent  yellow  with  the  margin  light  rose  colored; 
ciHa  light  golden  yellow.  Abdomen  light  yellow.  Legs  light  yellow 
touched  on  the  outer  sides  with  rose. 
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Alar  exparyse. — 16-19  mm. 

Habitat. — ^Trinidad  River  and  Cabima,  Panama. 

Type^pedmen.—C&t.  No.  16686,  U.S.N.M. 

Allied  to  P.  traili  Butler,  but  easily  distinguished  by  its  wing  pat- 
tern. In  the  United  States  National  Museum  are  also  specimens 
from  St.  Jean,  French  Guiana,  and  from  Sixola  River,  Costa  Rica, 
W.  Schaus,  collector. 

Genus  PELEOPODA  Zeller. 

Type. — Pdeopoda  lohitarsis  Zeller. 

PELEOPODA  IMPBRIBLLA,  new  ^edef. 

Labial  palpi  light  brick  red,  terminal  joint  light  yellow.  Face  and 
head  yellowish  white.  Antennae  reddish  yellow.  Thorax  silvery 
white.  Forewings  silvery  white  with  a  violet  sheen  and  strongly  over- 
laid with  l^ht  brick  red,  except  on  a  broad  longitudinal  curve  from 
base  of  dorsiun  up  to  middle  of  costa  and  to  termen;  base  and  apical 
third  of  costal  edge  light  brick  red;  a  large  poorly  defined  dorsal  area 
covering  nearly  half  the  wing  reddish  yellow  with  the  upper  edge 
broadly  saffron;  cilia  golden  yellow.  Hindwings  reddish  yellow  with 
slightly  paler  cilia.  Abdomen  reddish  yellow.  L^s  reddish  yellow 
with  yellowish  white  tibiae  and  tarsal  tufts. 

Alar  expanse. — 32  nam. 

Hahitai. — ^La  Chorrera,  Panama,  May. 

Type-specimen.— C&t.  No.  16687,  U.S.N.M. 

The  largest  described  species  of  the  genus,  closely  allied  to  P.  regi- 

neUa  Busck,  but  yellow  in  general  tone  where  the  other  species  is 

wine  red. 

ANCIPITA,  new  genus. 

Type. — Ancipita  atteria,  new  species. 

Second  joint  of  labial  palpi  very  long,  slender,  compressed  with 
slightly  rough  scales  just  before  apex;  terminal  joint  less  than  half 
the  length  of  second,  slender,  smooth,  acute.  Antennae  as  long  as 
the  forewings,  without  basal  pecten.  Forewings  elongate,  ovate, 
apex  rounded;  12  veins:  7  and  8  stalked;  7  to  apex;  rest  separate; 
2,  3,  4,  and  5,  nearly  equidistant.  Hindwings  as  broad  as  tiie  fore 
wings;  apex  rounded;  costa  straight;  termen  and  dorsimi  evenly 
rounded;  8  veins:  3  and  4  connate;  6  and  7  parallel.  Posterior 
tibiae  rough-haired  above. 

ANCIPITA  ATTBRIA,  now  ipociM. 

Labial  palpi  golden  yellow,  strongly  shaded  with  black  on  apical 
half  of  both  joints.  Face  silvery  white.  Head  golden  yellow  with  a 
large,  central,  dark-blue,  metallic  patch.  Antennae  yellow  with  nar- 
row black  annulations.    Thorax  saffiron  yellow  with  two,  lateral,  dark- 
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blue,  metaUic  spots  and  with  the  posterior  tip  blackish  fuscous. 
ForewiDgs  brick  red,  with  golden  yellow  costal  and  dorsal  edges  and 
with  three,  broad,  longitudinal,  black  streaks  from  near  base  to  just 
before  the  apical  edge  of  the  wing;  these  black  bands  are  interrupted 
beyond  the  middle  of  the  wing  by  a  narrow,  brick-red  croesline,  con- 
necting the  two  edges  of  the  wing;  cilia  black  with  a  deep-blue  metallic 
basal  line.  Hindwing  brick  red  with  apical  third  black;  cilia  black. 
Abdomen  brick  red  with  golden  yellow  imderside.  Legs  red  with 
black  tarsal  annulations. 

Alar  expanse. — 17  nam. 

Habitat. — Cabima,  Panama,  June'. 

Type^spedmea.—Ca.t.  No.  16688,  U.S.N.M. 

Genus  DOXA  Walsingham. 
Type. — Doxa  sodalis  Wabingham. 

DOXA  VntOnOA,  imw  ^eclei. 

Labial  palpi,  face,  and  head  deep  violet  red,  mottled  with  black. 
Antennae  black  with  basal  joint  violet.  Thorax  saffron  yellow  with 
anterior  edge  and  base  of  patagina  black.  Forewing  saffron  yellow 
with  costal  edge  darker  yellowish  brown,  extreme  base  black,  and 
with  apical  and  terminal  edge  narrowly  dark  violet;  an  indistinct 
blackish  brown  spot  on  the  middle  of  the  cell;  an  even  less  distinct 
brown  spot  at  the  end  of  the  cell;  ciUa  bright  violet  dusted  with 
black.  Hindwings  light  yellow  with  rose-red  edges  and  cilia.  Abdo- 
men and  legs  yellow. 

Alar  expanse. — 12-13  mm. 

Habitat. — ^Trinidad  River,  Panama,  March,  April,  June. 

Type^ecimen.-Oht.  No.  16745,  U.S.N.M. 

Smaller  than  the  type  of  the  genus,  Doxa  sodalis  Walsingham,  and 
at  once  distinguished  by  the  dark  violet  head  and  dark  edges  of  the 
wings. 

Named  in  honor  of  my  efficient  assistant.  Miss  Pearl  Virginia 
Boone. 

Genus  CRYPTOLECHIA  Zeller. 

Type. — 0.  stramineUa  Zeller. 

CRTPTOLBCHIA  lOmcOLOR,  new  tpedes. 

Labial  palpi  carmine  red  mottled  with  black.  Face  red  with  a 
small,  central,  yellow  spot.  Head  and  thorax  carmine  red  mixed 
with  yellow.  AntennsB  yellowish  with  basal  joint  carmine.  Basal 
two-thirds  of  forewings  light  yellow,  heavily  overlaid  with  carmine 
scales;  outer  third  dark  violet  red  mixed  with  brown  and  carmine; 
entire  costal  edge  from  base  to  apex  blackish  brown;  at  the  end  of 
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the  cell  is  a  curved  blackish  brown  line;  cilia  blackish.  Hind- 
wings  light  carmine  red  with  somewhat  lighter  cilia.  Abdomen  car- 
mine red  above  with  light  yellow  underside;  legs  yellow  shaded  with 
carmine. 

Alar  expcmse. — ^28  mm. 

HahUat. — Cabima,  Panama,  May. 

Type^pecimen.—CAt.  No.  16746,  U.S.N.M. 

A  showy  species,  allied  to  Oryptohchia  miniata  Dognin, 

CRTPTOLBCmA  ILLUMmSLLA,  new  spedM. 

Labial  palpi  dark  piuplish  red  dusted  with  black.  Antenn»  dark 
brown.  Face  reddish  ocherous.  Head  red.  Thorax  brown.  Fore- 
wings  golden  brown;  costal  edge  brick  red;  extreme  base  black; 
three  indistinct  darker  brown  transverse  lines,  one  across  the  middle 
of  the  cell,  one  on  the  middle  of  the  wing  reaching  across  the  wing, 
and  at  apical  f  oiniih  inwardly  curved  at  costa  and  not  quite  reaching 
the  dorsal  edge;  terminal  edge  broadly  dark  brown  with  dlia  dark 
reddish;  dorsal  cilia  light  brick  red.  Hindwings  bright  aniline  red 
with  slightly  paler  cilia.  Legs  golden  brown,  shaded  externally 
with  dark  brown. 

Alar  expanse. — 17  mm. 

Habitat. — Trinidad  River,  Panama,  March. 

Type^edmm.—C^t.  No.  16747,  U.S.N.M. 

The  hindwings  have  the  same  striking  shade  as  C.  igmeoLor  Busck., 
from  which  it  differs  by  its  smaller  size  and  brown  striped  f orewlngs. 
It  is  nearer  in  size  and  ornamentation  to  Oryptolechia  incensateUa 
Walker,  and  Oryptolechia  fervida  Zeller,  described  from  Brazil,  in 
which  the  forewings,  however,  are  also  of  a  carmine  red,  not  brown, 
as  in  the  present  species. 

CRTPTOLBCHIA  SULPHURSA,  new  species. 

Second  joint  of  labial  palpi  brick-red,  mottled  with  yellow;  ter- 
minal joint  light  yellow.  Face  brick  red.  Head  sulphur  yellow. 
Antenna  reddish.  Thorax  light  yellow.  Forewings  glossy  white 
with  a  strong  violet  sheen  and  overlaid  with  yellow  scales;  extreme 
base  of  costa,  a  longitudinal  central  line  from  base  to  termen  and 
the  apical  edge,  reddish  yellow;  cilia  brown  with  purplish  base  and 
a  black  transverse  line.  Hindwings  glistening  light  violet  yellow 
with  light  yellow  cilia.    Abdomen  and  legs  yellow. 

Alar  expanse. — 30  mm. 

EaJbitai. — Porto  Bello,  Panama,  June. 

Type-spedmen.—Ceit.  No.  16748,  U.S.N.M. 

A  large  showy  species,  allied  to  Oryptolechia  crossota  Walsingham. 
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GKTPTOLBCHIA  TUIOGATA*  anr  i 

Labial  palpi,  face  and  head  light  lemon  yellow.  Thorax  light 
femon  yellow  with  posterior  half  and  tips  of  the  patagina  rose  red. 
The  greater  dorsal  part  of  the  forewings  dark  brown,  edged  below 
but  along  the  «osta  from  base  to  tomus  by  a  broad  curved  band  of 
rose  red  which  is  again  limited  along  the  extreme  edge  of  the  costa 
by  lemon  yellow,  which  color  broadens  out  toward  the  apex  and 
covers  apical  and  terminal  edge;  on  the  middle  of  the  cell  is  a  large, 
pure  white,  comma-shaped  spot  with  the  thin  end  toward  apex;  this 
white  spot  is  edged  above  and  below  by  rose  red  and  laterally  by 
ill-defined  black  spots.  Eindwing  dark  brown.  Abdomen  light 
fuscous.    Legs  light  yellow. 

Alar  expanse. — 20  mm. 

Habitat. — ^Porto  Bello,  Panama,  June. 

TyperBpedmen.—C^i.  No.  16749,  U.S.NJf. 

Allied  to  the  forgoing  species  and  to  C.  crossota  Walaingham,  but 
smaller  and  at  once  recognized  by  the  large,  white  comma-shaped 
discal  spot. 

CBYPTOLBCmA  MARCKLLA,  iiMf  BiBriM 

Labial  palpi  yellowish  red  with  dark  brown  base.  Face  light 
yellow;  head  and  thorax  light  reddish  brown.  Antenn»  dark  brown. 
Forewings  light  reddish  brown  with  lighter  brick  red  costal  and  ter- 
minal edges;  on  the  middle  of  the  cell  is  a  small  black  dot;  at  the  end 
of  the  cell  a  similar  somewhat  larger  dot  and  on  the  middle  of  the 
fold  a  third  black  dot;  from  the  outer  fourth  of  costa  runs  a  broad  but 
gradually  narrowing  blackish  shade  across  the  wing  to  outer  fifth  of 
the  fold;  this  shading  is  poorly  defined  and  single  blackish  scales  are 
found  outside  of  it  on  both  sides;  ciUa  reddish  brown.  Hindwings 
light  golden  yellow  with  tips  and  terminal  edge  rose  colored;  cilia 
golden.  Abdomen  light  yeUdw.  Legs  light  yellow,  shaded  exter- 
nally with  brown. 

Alar  expanse. — 17-20  mm. 

Eahitai. — ^Trinidad  River,  Panama,  March. 

Type^edmen.—C&t.  No.  16750,  U.S.NJM. 

Specimens  also  from  St.  Jean,  French  Guiana,  and  from  Sixola 
Kiver,  Costa  Eica,  W.  Schaus,  collector. 

CBYFTOISCHIA  CHOBSXRA,  new  tpeclM. 

Labial  palpi  reddish  ochreous;  base  of  second  joint  blackish  brown; 
terminal  joint  sprinkled  with  black  scales.  Antennss  ochreous, 
mottled  with  black.  Face  and  head  light  ochreous.  Thorax  and 
forewings  light  violaceous  brown;  basal  fourth  of  costal  edge  black; 
a  small  black  dot  on  the  middle  of  the  cell,  another  at  the  end  of  the 
oetDy  and  a  similar  one  on  the  middle  of  the  fold;  a  faint,  outwardly 
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curved  series  of  black  dots  at  apical  fifth  parallel  with  the  apical  and 
terminal  edges,  which  are  narrowly  rose-colored;  cilia  golden.  Hind- 
wings  dull  fuscous  with  clUa  concolorous  and  with  the  extreme  edge 
whitish.  Abdomen  dark  fuscous  above,  light  ochreous  below;  anal 
tuft  orange.  Legs  light  ochreous,  shaded  on  the  outer  sides  with 
dark  brown. 

Alar  expanse. — 19-20  mm. 

Habitat — ^La  Chorrera,  Panama. 

Type-specimen. — Cat.  No.  16751,  U.S.N.M. 

CRTPTOLBCmA  AHAUS,  nsw  tpeckt. 

Labial  palpi  reddish  ochreous,  dusted  with  black  and  with  basal 
third  of  second  joint  blackish  brown  on  the  outer  side.  Antenn» 
blackish  fuscous  with  bright  reddish  ochreous  basal  joints.  Pace  and 
head  light  ochreous,  the  latter  slightly  reddish.  Thorax  brown. 
Porewbgs  deer-brown  with  the  edges  and  cilia  brick  red;  a  small 
black  dot  at  the  base  of  costa;  an  indistinct  black  dot  at  the  end  of 
the  cell  and  one  on  the  fold;  an  indistinct  row  of  black  dots  across 
the  wings  parallel  with  the  outer  edge  at  apical  fifth.  Hindwings 
dark  fuscous.  Abdomen  dark  fuscous  above,  whitish  on  the  imder- 
side.    Legs  whitish,  shaded  with  dark  brown  exteriorly 

Alar  expanse. — 14-15  mm. 

Hahitai. — Porto  Bello,  Panama,  April. 

Type-specimen.— Csit.  No.  16752,  U.S.N.M. 

Close  to  C.  chorrera,  but  smaller  and  distingmshed  by  the  bright 
reddish  edges  of  the  forewings. 

CRTPTOLBCmA  KOTELLA,  new  fpedet. 

Labial  palpi  light  ochreous,  base  of  second  joint , shaded  with 
black.  Antenn£B  ochreous  with  narrow  black  annulatipus.  Face 
light  ochreous.  Head  slightly  mixed  with  reddish  ochreous.  Thorax 
reddish  ochreous.  Forewings  reddish  ochreous  with  extreme  base 
of  costa  black;  a  small  black  dot  at  base  of  wing;  a  large  round  black 
spot  on  middle  of  cell  and  a  black  ill-defined  spot  obliquely  above 
this  on  the  costal  edge  just  before  the  middle;  an  indistinct,  strongly 
outwardly  curved  series  of  black  dots  parallel  with  apical  and  terminal 
edges  at  apical  fifth;  a  small  black  dot  on  the  fold.  Hindwings 
reddish  oclu^eous  with  a  strong  sheen  and  with  golden  yellow  cilia. 
Abdomen  and  legs  whitish  ochreous. 

Alar  expanse. — 14-16  mm. 

Habitat. — ^Trinidad  River,  Panama,  March. 

Type-speciw£n.—Csit.  No.  16753,  U.S.N.M. 

Allied  to  the  same  group  as  the  foregoing  species,  but  smaller  and 
at  once  distinguished  by  the  conspicuous,  black  wing  spots. 
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Genus  TERATOMORPHA  'Walsingham. 
2h/pe. — Teratomorpha  aUnfrona  Walsingham. 

TXRATOMOSPHA  CBZUBSBLLA,  nmw  flpedai. 

Labial  palpi,  face,  head,  and  thorax  whitish  ochreous.  Antennsd 
faintly  annulated  with  darker  ochreous.  Forewings  whitish  ochreous, 
slightly  and  irregularly  overlaid  with  single,  dark-brown  scales  and 
with  the  costal  edge  and  the  veins  somewhat  deeper  ochreous;  the 
brown  scales  form  two  faint  and  ill-defined,  outwardly  curved  lines 
across  the  wing,  one  subma]^;inal  and  one  parallel  therewith  on  the 
middle  of  the  veins;  there  is  also  an  irregular  aggregation  of  dark 
scales  on  the  middle  of  the  cell,  tending  downward  to  the  dorsal 
edge;  on  the  middle  of  the  costa  is  a  small  group  of  dark-brown 
scales  and  at  the  end  of  the  cell  is  a  similar  dark-brown  spot;  cilia 
ochreous  white.  Hindwings  with  costal  edge  deeply  and  sharply 
excavated  at  apical  third;  ochreous  white,  brownish  below  the 
costal  excavation,  with  a  faint  brown  submarginal  shade  and  a  thin 
brown  line  at  the  base  of  cilia. 

Alar  expanse. — 20  mm. 

HtibUat. — ^Alhajuela,  Panama,  April. 

Type^pedmen. — Cat.  No.  16754,  U.S.N.M. 

Bred  from  a  lai^e  (30  by  10  mm.),  thin,  flat,  semitransparent 
cocoon,  spun  on  the  middle  of  a  leaf  of  a  flower-bearing  shrub  growing 
in  the  upper  Chilibrillo  Biver  near  Alhajuela. 

Genus  DECANTHA  Busck. 

Ihfpe. — Decantha  horJchausenii  Zeller. 

DXCAIVTHA  MIIfUTA,  new  fpedet. 

Labial  palpi  ochreous  white.  Pace  silvery.  Head  and  thorax 
light  ochreous  fuscous.  Antennae  ochreous  with  narrow  black 
annulations.  Forewings  broad  in  proportion  to  their  length;  light 
ochreous  fuscous,  with  the  costal  edge  narrowly  bright  orange  and 
with  light  ochreous  cilia;  at  the  end  of  the  cell  is  a  large,  roimd,  dark- 
brown  spot;  underneath  this  at  the  end  of  the  fold  is  a  similar  blackish 
brown  spot,  not  so  clearly  defined  and  aroimd  apical  edge  are  a  few 
scattered  dark-brown  scales.  Abdomen  dark  fuscous  above;  under- 
side light  ochreous.    Legs  light  ochreous. 

Alar  expanse. — 6.5  mm. 

Hahitai. — ^Trinidad  River,  Panama,  March. 

Type^pecimen. — Cat.  No.  16755,  U.S.N.M. 
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Genus  TRICLONELLA  Busck. 
Type. — TridoneUa  pergandeeRa  Busck. 

TRICLOnXLLA  SBQUELLA*  new  tpeclM. 

Labial  palpi  black,  second  joint  with  two  anterior  longitudinal 
lines  throughout  its  length;  terminal  joint  with  one  such  line.  Face, 
head,  and  thorax  black.  Antennas  black  with  a  white  dash  on  each 
segment.  Forewings  blackish  brown,  with  a  large  golden  yellow  area 
covering  more  than  half  the  wing  space;  the  yellow  area  begins  with 
sharp  perpendicular  limits  at  basal  fifth  and  covers  the  central  part 
of  the  wing  to  apical  fourth,  except  for  a  large,  triangular,  black,  costal 
spot  just  beyond  the  middle  and  a  smaller,  elongate,  triangular, 
opposite  spot,  which  touches  the  apical  black  part  of  the  wing;  a 
marginal  row  of  faint,  small,  yellow  dots ;  cilia  blackish  fuscous.  Hind- 
wings  light  fuscous.  Abdomen  blackish  fuscous.  L^s  blackish 
fuscous  with  narrow  white  annulations  at  the  joints. 

Alar  expanse. — 8-10  mm. 

HdbiUU. — ^Paraiso,  La  Chorrera,  Corozal,  and  Porto  Bello,  Panama, 
April,  May. 

Type-specimen.— Cat.  No.  16692,  U.S.N.M. 

Gosely  allied  to  and  intermediate  between  T.  determinatella  Zeller, 
and  T.  euzosta  Walsingham,  but  amply  different  from  both  in  pattern. 

Genus  BORKHAUSENIA  HUbnep. 

Type. — Borkhausenia  minuteUa,  Linnaeus. 

BQRKHAUSBIIIA  CLSVSLAITDI,  new  tpedei. 

Labial  palpi  white,  sparsely  sprinkled  with  brown  dots  and  with 
outer  side  of  base  of  second  joint  brown.  Pace,  head,  and  thorax 
pure  white.  AntennsB  dark  brown  with  white  basal  joints.  Fore- 
wings  white  overlaid  with  bluish,  black,  brown,  and  ochreous  scales 
except  for  a  broad  subcostal  streak,  which  is  unmottled  white;  basal 
two-thirds  of  costal  edge  ochreous  brown  dotted  with  black;  on  the 
middle  of  the  wing  are  two  groups  of  raised  yellowish  brown  scales, 
the  upper  one  of  which  is  preceded  by  a  black  dash;  on  the  middle 
of  the  cell  at  apical  third  are  two  similar  yellowish  brown  tufts  of 
raised  scales,  followed  by  a  black  dash  and  a  bluish  area;  the  dorsal 
half  of  the  wing  is  rather  heavily  overlaid  with  blue  scales  and  has  a 
small  black  dot  just  within  the  middle  of  dorsum ;  an  irregular  series  of 
ochreous  brown  scales  before  the  terminal  edge;  cUia  bluish  mixed 
with  brown  and  black.  Hindwing  light  ochreous  fuscous,  with 
whitish  cilia.  Abdomen  light  ochreous  fuscous,  with  series  of  black 
spots  on  the  under  side.  Legs  blackisb,  with  ochreous  tibial  tufts 
and  ochreous  annulations  and  bars. 

Ahr  expanse. — 15-16  mm. 
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Habitat. — La  Choirera,  May  (Busck,  cqU.)  ,  and  Porto  Bello,  Panama, 
October  (Cleveland,  coll.). 

Type^pecimen.—CAi.  No.  16693,  U.S.N.M. 

Agreeing  with  the  genus  in  yenatidn  and  oral  characters  but  rather 
aberrant  in  coloration  and  in  the  tufts  of  raised  scales  in  the  fore- 
wings.  The  scaling  is  rather  loose  and  easily  rubbed  so  as  to  oblit- 
erate part  of  the  ornamentation. 

Named  in  remembrance  of  my  friend,  Mr.  G.  F.  Cleveland,  with 
whom  I  had  many  happy  collecting  trips  in  the  country  around 
Porto  Bello. 

Mr.  Cleveland  secured  this  species  and  many  others  not  treated 
here,  in  the  autumn  at  the  height  of  the  rainy  season,  in  which  I 
personally  have  had  no  opportunity  to  collect.  • 

Genus  EPICALLIMA  Dyar. 

Type.^-Epicallima  argenticinetdla  Clemens. 

RPICAILEBCA  TABOOA,  nsw  tyedflt. 

Labial  palpi  grayish  fuscous;  apex  of  second  joint  white.  Face, 
head,  and  thorax  light  ochreous.  Forewings  whitish  ochreous,  over- 
laid with  light  fuscous  and  with  conspicuous,  black,  roimd  dots; 
extreme  base  of  costal  edge  black,  a  black  spot  on  the  middle  of  the 
cell;  another  obliquely  below  on  the  fold  and  a  third  above  on  the 
base  of  vein  10,  the  latter  often  fainter;  a  black  dot  at  the  end  of  the 
cell  and  a  marginal  series  of  eight  to  ten  black  dots  aroxmd  the  costal 
and  terminal  edge  terminating  in  a  somewhat  larger  dot  at  the 
beginning  of  the  dorsal  cilia;  cilia  ochreous  fuscous.  Hindwings  light 
ochreous  fuscous.  Abdomen  light  fuscous.  Legs  ochreous  with 
dusky  tarsi  faintly  annulated  with  ochreous. 

Alar  expanse. — 8-10  mm. 

HaJntat — Taboga  Island,  Panama,  June. 

Type^peeimen.-^eLt.  No.  16694,  U.S.N.M. 

A  small  distinctively  marked  species  reminding  in  size  and  colora- 
tion of  BorkJiavsenia  aacripteUa  Busck. 

Family  ETHMIIDiE. 
Genus  ETHMIA  Hubner. 
Type. — Eihmia  aurijluella  Hubner. 

ETHMIA  FBSnVAt  OMf  tpeclM.  ' 

Second  joint  of  labial  palpi  blackish  brown;  terminal  joiilt  white. 

Antennsa  brown  with  wldte  bars.    Lower  half  of  face  brown,  upper 

half  and  top  of  the  head  white;  a  narrow  collar  of  bluish  black. 

Thorax  white  with  a  thin  transverse  bluish  black  line  anteriorly  and 
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a  broad  black  line  across  the  posterior  tip;  patagina  white.  Fore- 
wings  white  with  black  and  golden  yellow  markings;  costal  edge 
black  at  base,  golden  yellow  on  the  outer  half;  from  the  black  part 
nm  three  nearly  parallel  transverse  lines  across  the  wing  to  dorsum, 
one  near  the  base  of  the  wing,  one  at  basal  fourth,  and  one  near  the 
middle  of  the  wing;  adjoining  the  last  of  these  lies  a  large  square 
golden  yellow  dorsal  spot,  black  margined  also  posteriorly  and  partly 
on  top  and  below;  on  the  apical  half  of  the  wing  is  a  spideivweb  of 
five  black  lines  radiating  from  a  black,  white-centered  ring;  two  of 
these  irregular  lines  run  to  the  costal  edge,  one  joins  the  exterior  black 
edge  of  the  yellow  dorsal  spot,  one  goes  to  the  dorsal  edge  and  one 
joins  a  transverse  black  line  across  the  wing  at  apical  fifth  beyond 
which  the  tip  of  the  -wing  is  golden  yellow.  Hindwing  light  golden 
fuscous.  Abdomen  dark  fuscous  with  underside  and  ansd  tuft 
saffron  yellow.  Underside  of  thorax  silvery  white.  Legs  yellow, 
tarsal  joints  slightly  tipped  with  black. 

Alar  expanse. — 1^20  mm. 

Habitat. — ^Porto  Bello,  Panama,  May. 

Type-specimen.— CeA.  No.  16695,  U.S.N.M. 

A  clearly  marked,  pretty  species,  nearest  to  the  larger.  E.  deUieBa 
Femald,  from  which  it  is  at  once  distinguished  by  the  large  yellow 
dorsal  spot,  and  to  E.  cypra,edla  Zeller,  from  Venezuela. 

BTHMIA  Ulf OULATSLLA,  new  tyedet. 

Second  joint  of  labial  palpi  black ;  terminal  joint  dirty  white.  Face 
blackish.  Head  white;  collar  narrowly  black.  Thoraxwhitewithalarge 
central  spot  and  a  posterior  transverse  streak  bluish  black;  extreme 
posterior  tip  white.  Forewings  white  suffused  along  the  costa  with  a 
smoky  brown  color  more  widely  along  the  middle,  where  two  blunt  lobes 
of  this  color  reach  into  the  cell;  on  basal  fourth  lie  six  bluish  black 
metallic  spots,  four  above  the  fold  and  two  below  it;  on  the  middle 
of  the  dorsum  rests  a  large  semicircular  bronzy  brovm  spot  edged 
above  on  the  middle  of  the  cell  by  an  elongate  smoky  brown  streak,  and 
transversed  by  a  thin  interrupted  silvery  blue  zigzag  line;  apical 
part  of  the  wing  is  similarly  bronzy  brown;  also  transversed  by  a 
thin  white  zigzag  line  and  edged  toward  the  base  of  the  wing  by  a 
cloudy  smoky  brown  area;  two  detached  smoky  brown  dots  lie  be- 
tween this  and  the  large  dorsal  spot;  cilia  smolq^  brown  with  silvery 
white  base.  Hind  wings  shiny  dark  fuscous  with  white  cilia.  Abdo- 
men dark  fuscous  above,  with  third  joint  velvety  yellow,  silvery  white 
laterally  and  with  a  deep  black  ventral  streak;  anal  tuft  saffron  yel- 
low. Legs  smoky  brown  exteriorly,  silvery  white  on  their  inner 
sides. 

Alar  expanse. — Female,  23  mm.;  male,  16  nmi. 

HahUat. — Cabima  and  Alhajuela,  Panama.    May. 

Type-specimen.— Ce^t.  No.  16696,  U.S.N.M. 
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Nearest  and  quite  similar  to  E.  terpnata  Wakingham,  but  smaller 
and  at  once  differentiated  by  the  coppery  brown  wing  tips  and  by 
the  striking  abdominal  coloration. 

BTHMIA  SLUTELLA,  new  tpeclM. 

Labial  palpi  dark  gray  with  white  apex.  Face  dark  brown  with 
bluish  metallic  sheen.  Head;  collar,  and  patagina  white.  Thorax 
white  with  a  lai^e,  dark  bluish  brown  center  occupying  most  of  the 
area.  Forewing  satiny  white  with  the  ground  color  largely  obscured 
by  extensive  gray  and  purplish  brown  marking;  costal  half  above 
the  fold  clouded  by  large,  rounded,  light  gray  spots,  nearly  confluent 
on  basal  half;  at  apical  third  is  an  unmottled,  pure  white  costal  area; 
apical  tip  of  the  wing  and  base  of  the  cilia  dark  purplish  brown;  on 
the  middle  of  dorsiim  lies  a  large,  semicircular,  dark  purplish  brown 
spot,  transversed  by  irregular,  faint,  silvery,  zigzag  lines.  Hindwings 
light  fuscous  with  white  cilia.  Abdomen  dark  fuscous  above  with 
second  joint  velvety  ochreous;  underside  silvery  white.  Legs  white; 
tarsi  dusky. 

Alar  expanse. — 14  nmi. 

Habitat. — ^Porto  Bello,  Panama,  March. 

Type-spedmen.-Oskt.  No.  16697,  U.S.N.M. 

Allied  to  the  foregoing,  but  smaller  and  lighter  and  lacking  the  dark 
blue  metallic  spots  on  basal  half  of  the  forewings. 

Family  STENOMIDiE. 
Genus  CATARATA  Walsingham. 

Type. — Catarata  lepisma  Walsingham. 

Li  the  definition  of  this  genus  in  the  Biologia  Centrali-Americana  it 
is  stated  that  vein  4  is  out  of  the  stalk  of  vein  2  +  3  in  the  forewings. 
This,  however,  is  not  the  case  in  either  of  the  two  species  described, 
the  type  0.  lepisTna  Walsingham  and  C.  stenota  Walsingham.  With 
the  evidence  of  additional  material  the  specific  identity  of  these  is 
apparent;  the  species  is  quite  variable;  stenota  was  foimded  on  two 
rubbed  specimens  in  poor  condition,  and  the  name  should  be  placed 
as  a  synonym  of  <7.  lepisma  Walsingham.  Types  and  cotypes  of 
both  are  in  the  U.  S.  National  Museum,  and  I  now  have  a  large  series 
from  all  parts  of  Panama;  the  species  has  vein  4  approximate  to 
but  separate  from  2+3. 

Such  is  also  the  condition  in  the  two  following  species,  while  in  the 
third,  G.  chnvMla,  the  veins  are  as  described  by  Lord  Walsingham. 
These  modifications,  which  in  any  of  the  higher  families,  GelechiidsB, 
Oecophoridie,  or  CosmopterygidsB,  would  be  definite  and  sound 
grounds  for  generic  differentiation,  I  do  not  consider  of  such  value 
in  the  generically  far  less  ciystalized  family  Stenomidie* 
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CATARATA  LAPILSLLA,  new  tpeckt. 

Labial  palpi  dirty  ochreous  wiiite,  shaded  externally  with  dark 
fuscous.  Face  whitish  iridescent.  Head  and  thorax  light  fuscous. 
Pore¥migs  dirty  ochreous  white,  iridescent,  toward  the  base  and 
below  the  fold  somewhat  darker  than  on  outer  half;  entire  costal  edge 
and  the  tip  of  the  wing  dusky  dark  fuscous;  from  the  inner  angle  of 
the  wing  nms  a  slightly  curved,  ill-defined,  broad,  blackish  brown 
streak  upward  across  the  fold  and  the  cell  to  the  middle  of  costa; 
at  the  end  of  the  cell  are  a  few  ochreous  scales  and  the  costal  apical 
part  of  the  wing  contains  several  small  brown  and  black  spots  not 
very  definitely  arranged  in  two  curved  lines;  cilia  whitish.  Hind 
wings  light  fuscous.  Abdomen  dark  fuscous  above,  underside  and 
legs  whitish  ochreous;  tarsal  joints  dusky. 

Alar  expanse. — 12  mm. 

Habitat — ^Porto  Bello,  Panama,  March. 

Type-specimen.— €Q.i.  No.  16703,  U.S.N.M. 

CATARATA  PUIOLIS,  new  tpeckt. 

Labial  palpi  white;  second  joint  with  base  and  an  indistinct 
annulus  before  apex  dark  brown.  Face  and  basal  joint  of  the  antennse 
pure  white.  Head  brownish  gray.  Thorax  dark  brown  with  anterior 
edge  and  the  tip  of  the  patagina  p\u*e  white.  Forewing  dark  brown 
with  costal  edge  from  basal  third  pure  white;  a  white^  thin,  zigzag 
line  nms  from  the  middle  of  costal  edge  obliquely  across  the  wing  to 
apical  third  of  dorsiun;  a  broad  white  streak  parallel  with  and  just 
before  the  apical  and  terminal  edge,  an  indistinct  darker  brown  spot 
on  the  middle  of  the  cell  and  another  similar  one  on  the  middle  of  the 
fold ;  ciUa  whitish.  Hindwing  dark  fuscous  with  cilia  a  shade  lighter. 
Abdomen  dark  fuscous  above,  light  ochreous  on  the  underside. 
Anterior  legs  pure  white;  posterior  legs  light  fuscous  with  whitish 
tarsi. 

Alar  expanse. — 12  mm. 

Hdbitat.^-Timidsid  River,  Panama,  March. 

Type-specimen.— Co^t.  No.  16704,  U.S.N.M. 

A  pretty  little  species  reminding  in  coloration  and  pattern  of  the 
somewhat  larger  SieTumvajiliferella  Walker. 

CATARATA  OBNUBILA,  new  species.  . 

Labial  palpi  dark  brown.  Head  and  thorax  blackish  brown. 
Forewings  blackish  brown  toward  the  ba^  and  along  the  costal  edge; 
this  color  gradually  shades  into  a  light  oKve  gray  which  covers  the 
greater  outer  part  of  the  wing;  from  apical  fourth  of  costal  edge  runs 
a  broad,  reddish  brown  streak  obliquely  across  the  tip  of  the  wing  to 
tomus  and  outside  this  streak  the  wing  is  iridescent,  metallic  vio- 
laceous; cilia  violet.    The  males  have  on  the  underside  of  the  fore- 
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wings  near  base  a  large  tuft  of  hairs,  at  rest  lying  longitudinally  and 
covering  basal  two  thirds  of  the  cell.  Bondwings  with  unusually  well- 
developed  costal  area,  dark  fuscous.  Abdomen  blackish  fuscous 
above  with  silvery  underside.  Legs  ochreous  fuscous  with  dusky 
tarsi. 

Alar  expanse. — 12-13  mm. 

Hahitat, — ^Trinidad  River  and  Porto  BeUo,  Panama,  March. 

Type-specimen. — Cat.  No.  16705,  U.S.N.M. 

CATARATA  OCSLLATA,  new  tpeckt. 

Labial  palpi  milky  white  with  a  small  dark  fuscous  spot  on  the  outer 
side  of  second  joint.  Face  milky  white.  Head  and  thorax  dark 
purplish  brown,  nearly  black.  Forewing  blackish  brown  with  pur- 
plish reflections;  at  the  end  of  the  cell  is  a  black  dot  surrounded  by  an 
incomplete  circlet  of  pure  white  scales;  above  and  before  this  eyespot 
are  a  few  scattered  white  scales  and  a  few  white  scales  are  found  on 
the  fold;  ciha  blackish  fuscous.  Hiadwing  blackish  brown.  Ab- 
domen above  dark  brown;  entire  body  below  silvery  white;  anal 
tuft  large,  ochreous.  Legs  silvery  white;  first  tarsal  joints  black 
exteriorly. 

Alar  expanse. — 14  mm. 

HabiUU. — ^La  Chorrera,  Panama,  May. 

Typer^edmen.—CfLt.  No.  16707,  U.S.N.M. 

Closely  allied  to  G.  obnubiia  Busck,  but  darker  and  larger  and  at 
once  recognized  by  its  white  palpi  and  face. 

CATARATA  CURVILiriiJuXA,  new  specte. 

Labial  palpi  white;  second  joint  with  base  black  externally;  ter- 
minal joint  with  extreme  base  and  an  annulus  just  before  the  tip  black. 
Lower  face  lead  colored,  upper  face  and*  head  white.  AntennsB 
ochreous  fuscous  with  white  basal  joints.  Thorax  white.  Fore- 
wiogs  white  faintly  mixed  with  ochreous  scales  and  with  black  mark- 
ings; from  near  base  of  cost  a  runs  a  thin  black  line  obliquely  down- 
ward and  outward  to  the  middle  of  the  cell  and  thence  to  the  end 
of  the  cell,  where  it  curves  upward  and  inward  fomnng  an  elon- 
gated question  mark;  at  the  end  of  the  ceU  this  black  line  is  edged 
by  yellow  scales;  on  the  middle  of  the  costa  is  a  small,  black,  out- 
wardly directed  spur  and  at  apical  third  is  a  similar,  inwardly  direc- 
ted, black  spiur;  parallel  with  the  termiaal  edge  at  apical  fourth  is  a 
faint  row  of  yellowish  scales,  and  in  fresh  specimens  the  wiog  ia 
sparsely  sprinkled  with  black  scales;  these  and  the  yellow  lines, 
however,  are  easily  rubbed  off  and  are  lost  in  most  flown  specimens; 
cilia  white  Hindwing  light  fuscous  with  whitish  cilia.  Abdomen 
fuscous  with  whitish  underside  and  yellow  anal  tuft.  Legs  white, 
taisi  annulated  with  black. 
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Alar  expanse. — 16-17  mm. 
Habitat. — Trinidad  River,  Panama,  March. 
Type^pecimm.—CeLt.  No.  16706,  U.S.N.M. 

Reminding  in  size,  color,  and  ornamentation  of  our  North  Ameri- 
can Agonopteryz  curvUinidla  BeutenmtUler. 

Genus  ATHLETA  AA^alsingham. 
AthUta  Walsinoham  ,  Biologia  Centiali-AmericaDa,  vol.  4,  Heterocera,  1912,  p.  155. 

Type. — Athleta  trisecta  Walsingham. 

In  the  description  of  the  genus  Athleta  vein  2  of  the  forewing  is 
given  as  separate  and  distant  from  vein  3.  Such,  however,  is  not 
always  the  case  in  the  type  species  under  consideration.  With 
several  additional  specimens  from  Porto  Bello  and  Trinidad  River, 
Panama,  it  is  found  that  this  character  is  not  stable  within  the  spe- 
cies, but  that  vein  2  may  be  separate,  connate,  or  even  short  stalked 
with  vein  3.  Similar  instability  of  these  veins  within  the  species  is 
found  in  other  groups  of  this  family  and  makes  the  character  of  little 
value  generically.  The  genus  Athleta  may,  however,  be  separated 
from  its  nearest  ally,  Caiarata  Walsingham,  by  the  anastomosis  of 
veins  2  and  Ic,  which  appears  to  be  constant;  from  whatever  start- 
ing point  vein  2  runs  nearly  at  right  angles  downward  and  into  vein 
Ic,  separating  from  it  again  just  before  tomus.  The  male  of  this 
species,  which  was  not  known  at  the  time  of  the  description,  has  a 
very  noticeable  short  fold  along  vein  1&  of  the  hindwings,  which 
contains  a  lai^  expansible  tuft  of  yellowish  hairs 

ATHLBTA  mOSICANS,  new  tpeclM. 

Labial  palpi  white  sprinkled  with  dark  fuscous;  second  joint  with 
two  ill-defined  dark  fuscous  bars  exteriorly,  one  at  base  and  one  near 
the  tip;  terminal  joint  with  a  dark  fuscous  annulation  at  the  base, 
one  just  before  the  tip  and  a  dark  intermediate  spot  in  front.  Face 
silvery  white.  Head  white,  slightly  mixed  with  fuscous.  Thorax 
dark  brown  with  anterior  edge  and  base  of  patagina  white.  Fore- 
wing  dark  brownish  fuscous  with  cilia  and  terminal  edge  silvery- 
white;  extreme  base  of  costa  and  apical  two-thirds  of  costal  edge 
silvery  white  also.  Hindwing  dark  fuscous  with  cilia  a  shade  lighter. 
Abdomen  dark  fuscous  above,  silvery  white  on  the  underside.  Legs 
silvery  white  with  anterior:  tibiae  and  torsi  barred  with  dark  brown 
and  with  posterior  tibiae  yellowish. 

Alar  expanse. — 12  mm. 

HaJntat. — ^Trinidad  River,  Panama,  June. 

Type-Specimen.— Cat.  No.  16708,  U.S.N.M. 

Resembling  in  coloration  and  markings  Stenoma  marginata  Busck. 
(See  p.  490 
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Genus  ZETESIMA  \sral8ingham. 
Type. — Zetesima  lasia  Walsingham. 

ZBTBSIMA  P0RTBRT08A,  iMw  tpeclM. 

JfoZ^.— Labial  palpi  light  reddish  ochreous;  second  joint  dusted 
^th  dark  brown  exteriorly;  brush  on  the  middle  of  terminal  joint 
blackish  brown.  Face  silvery  white.  Head  light  brown.  AntennsB 
reddish  brown.  Thorax  blackish  brown.  Forewings  dark  brown 
with  obscure,  blackish  brown  markings  and  with  light  ochreous  costal 
and  terminal  edges;  a  strong  costal  fold  reaching  nearly  to  the  middle 
of  the*  wing  contains  a  cluster  of  long,  broad,  iridescent  scales;  a 
round  black  dot  at  the  end  of  the  cilia,  edged  by  ochreous  scales;  a 
black,  ill-defined  streak  on  the  outer  and  upper  edge  of  the  cell;  a 
series  of  ill-defined,  black,  marginal  spots  around  the  costal,  apical, 
and  terminal  edges;  upper  part  of  cilia  ochreous,  lower  part  dark 
f uscoiis.  Hindwings  blackish  brown  with  light  ochreous  costal  space 
covered  by  the  forewing3.  Abdomen  blackish  fuscous,  with  light 
ochreous  underside.    Legs  hght  ochreous  brown. 

Alar  expanse. — 16  mm. 

Habitai. — ^Porto  Bello,  Panama,  March. 

Typerspecimen.—CBt.  No.  16709,  U.S.N.M. 

Identical  in  structiu^e  of  palpi  and  wings  with  the  type  of  the  genus, 
but  larger  and  much  darker  brown. 

Genus  STENOMA  Zeller. 

Type, — Sienoma  lUura,  Zeller. 

STBNOMA  CLARIPBinnS,  ne 


Second  joint  of  labial  palpi  white  with  a  dark  brown  annulation 
just  before  its  apex;  terminal  joint  strongly  suffused  with  dark 
fuscous  and  with  dark  brown  base.  Face  silvery  white.  AntennsB 
dark  brown.  Head  and  thorax  dark  olive  brown.  Forewiog  dark 
olive  brown  with  the  veins  outlined  in  light  greenish  yellow;  costal, 
apical  and  terminal  edge  narrowly  light  ochreous;  cilia  light  brown. 
Hindwings  dark  greenish  fuscous  with  costal  area,  covered  by  the 
forewings,  white.  Abdomen  dark  olive  brown  above,  underside 
silvery.    L^s  silvery  white,  tarsi  dusky. 

Alar  expanse. — 16  mm. 

Edbitai. — ^Porto  Bello,  Alhajuela,  and  Taboga  Island,  Panama. 
March,  April  and  June. 

Typenspecimen.—Cdit.  No.  16710,  U.S.N.M. 

The  wing  form  and  pattern  places  this  species  near  S.  venattum 
Busck. 
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8TBNOMA  VIVAZ,  amw  fyedet. 

Labial  palpi  light  bluish  gray,  black  toward  the  face.  Antennse 
dark  gray.  Face  white,  iridescent.  Head  lead  gray  with  whitish 
side  tufts.  Thorax  bluish  gray  with  one  central  and  two  lateral 
large,  contiguous,  yellow  spots  and  with  foiur,  smaller,  black  spots; 
patagina  light  saffron  yellow.  Forewings  light  pearly  gray  with  all 
the  veins  clearly  and  thinly  outlined  in  dark  lead  gray  and  with 
dorsal  space  below  the  fold  shaded  with  the  same  darker  color; 
extreme  base  of  costa  black;  cilia  white.  Hindwings  light  gray  with 
whitish  cilia;  abdomen  light  fuscous  above.  Entire  imderside  of 
body  silvery  white.  Legs  white,  shaded  externally  with  gray;  tarsi 
and  spurs  yellowish. 

Alar  expanse. — 26  mm. 

EaMtai. — Cabima,  Panama.    May. 

Type^pecimen.—Csit.  No.  16711,  U.S.N.M. 

A  fine  clear-cut  species,  which  comes  next  to  the  group  consisting 
of  rensdariana  Stoll,  stigmatias  Walsingham,  ergates  Walsingham, 
disjecta  Zeller,  lozogrammos  Zeller,  lacera  Zeller,  and  venatum  Busck. 

STBNOMA  8AOAZ,  new  tyedet. 

Labial  palpi  light  gray,  shaded  with  black  toward  the  face. 
Antennae  golden  fuscous.  Face  and  head  whitish.  Thorax  light 
golden  ochreous  with  two  yellow  lateral  spots  and  with  posterior  tip 
blackish;  patagina  yellow.  Forewings  light  ochreous  gray  with 
the  veins  thinly  outlined  in  dark  lead  gray  and  with  entire  dorsal 
half  shaded  with  darker  gray;  the  edge  of  the  wing  is  golden  ochreous 
and  the  extreme  base  of  costa  is  black.  Hindwings  light  ochreous 
fuscous  with  golden  edges  and  ciUa.  Abdomen  light  fuscous  above; 
underside  of  body  silvery  white.    Legs  ochreous  white. 

Alar  expanse. — 22-23  nmi. 

Hahitat — Porto  Bello,  Panama,  May. 

Bred  from  larvae,  feeding  between  the  leaves  of  a  small  thorny  palm. 

Type-specimen.— CaL  No-  16712,  U.S.N.M. 

Very  close  to  the  foregoing  species  ivivax)  and  clearly  the  Atlantic 
representative  of  this  Pacific  species;  but  can  readily  be  distinguished 
by  its  smaller  size,  more  ochreous  color  and  the  less  pronounced, 
though  identical  wing  pattern. 

STBNOMA  FBUX,  new  tyedet. 

Labial  palpi  white,  second  joint  shaded  externally  with  brovm; 
terminal  joint  mottled  with  brown  and  with  extreme  tip  blackish 
brown.  Antennae  dark  olive  brown.  Face  whitish.  Head  and 
thorax  dark  oUve  brown.  Forewing  lighter  olive  gray  with  the 
entire  costal  edge  narrowly  light  ochreous;  terminal  edge  with  a 
series  of  nearly  contiguous,  white  spots;  from  above  the  middle  of 
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costa  to  apical  third  of  dorsum  runs  a  narrow,  oblique,  broken,  black- 
ish brown  fascia  edged  toward  the  base  of  the  wing  by  a  correspond- 
ingly irregular  thin  white  line;  on  the  middle  of  the  cell  is  a  dark 
brown  dot  continued  faintly  obliquely  downward  to  a  similar  dot 
on  the  fold;  cilia  whitish.  Hindwings  dark  olive  fuscous.  Abdo- 
men dark  fuscous  above ;  underside  silvery  white.  Legs  white  shaded 
above  with  dark  fuscous. 

Alar  expanse. — 18  mm. 

HabiUU. — Cabima,  Panama,  May. 

Type-specimen.— Csit.  No.  16713,  U.S.N.M. 

Very  close  to  S.  aplianes  Walsingham,  but  of  a  clearer  less  ochreous 
gray  color  and  lacking  the  outer  and  inner  f  ascisB  of  this  species. 

8TBNOMA  OKLOBIVA  KMUif ott.> 

Labial  palpi  white,  second  joint  with  a  broad  anterior,  longitudinal, 
greenish  brown  streak;  terminal  joint  with  a  black  anterior  longitu- 
dinal line.  Antennsd  brown  above,  whitish  on  the  underside.  Face 
white.  Head  and  thorax  brownish  olive  green.  Forewings  with 
costa  strongly  and  evenly  arched  from  base  to  apex;  termen  rounded; 
dorsiun  straight;  olive  green  with  costal  edge  narrowly  yellow;  from 
the  base  of  the  wing  parallel  with  the  costal  edge  runs  a  thin,  white 
line,  which  curves  down  and  ends  in  an  obscure  ocelate  white  spot  at 
the  end  of  the  cell;  another  faint  white  line  nms  below  and  parallel 
with  the  outer  third  of  costal  edge  and  a  faint  series  of  small  white 
dots  follow  the  terminal,  edge;  cilia  oUve  green.  Hindwings  light 
greenish  fuscous.    Abdomen  aiid  legs  bright  ochreous. 

AJar  expanse. — 30  mm. 

HaMtat. — San  Paulo,  Brazil,  and  Porto  BeUo,  Panama,  May. 

Type^ecimm.— Cat.  No.  16714,  U.S.N.M. 

Near  to  8.  aesiocopia  Walsingham,  but  larger,  more  green  and 
without  the  blackish  discal  spot  of  this  species. 

STBNOBflA  LAMPTRTDICTJiA,  new  vpedw. 

Labial  palpi  light  ochreous,  outer  side  of  second  joint  and  tip  of 
terminal  joint  shaded  with  fuscous.  Face  light  bluish  fuscous  iri- 
descent. Head  dark  bluish  fuscous.  Thorax  light  ochreous  fus- 
cous. Forewings  elongate  ovate;  costa  and  dorsum  nearly  straight, 
apex  and  termen  evenly  roimded;  dark  mouse-gray  with  a  yellow- 
ish tint  and  with  costal  edge  and  a  longitudinal  streak  from  base  to 
apex  through  the  middle  of  the  wing  ochreous;  extreme  base  of  costa 
black,  below  which  the  base  of  the  wing  is  conspicuously  reddish 
brown;  base  of  the  fold  ochreous.  Hindwing  blackish  fuscous.  Ab- 
domen blackish  fuscous.  Legs  ochreous  with  black  tarsi,  on  which 
are  narrow  ochreous  annidations. 

Alar  expanse. — ^22  mm. 

1  Bnt.  news,  vol.  22, 1911,  p.  126. 
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HabikU. — Cabima;  Panama,  May, 

Type-specimen.— Chi.  No.  16715,  U.S.N3f. 

Though  produced  by  different  means,  the  color  effect  and  general 
appearance  of  this  species  is  remarkably  like  that  of  Costoma  hasiro- 
sella  Busck.  and  certain  other  2^m2>i/n{^like  Lepidoptera.  (See  p. 
24.) 

8TBNOBCA.  VDUDIS,  iMw  ^edet. 

Second  joint  of  labial  palpi  light  ochreous  on  the  inner  side,  red- 
«Jsh  brown  exteriorly;  terminal  joint  whitish  ochreous.  Face  dark 
brown  with  dark  ochreous  lateral  margins.  Head  violaceous  brown. 
Antennas  dark  gray  with  whitish  underside  and  with  ochreous  brown 
basal  joints.  Thorax  light  brown  sparsely  sprinkled  with  black  and 
with  posterior  tip  black.  Basal  half  of  the  forewings  light  brown 
sprinkled  with  black,  outer  half  light  leaf  green,  sprinkled  with  single 
black  scales;  the  limit  between  the  green  and  the  brown  parts  is 
sharp  and  begins  at  basal  third  of  costal  edge,  whence  it  runs 
downwards  and  obliquely  outwards  to  a  sharp  poiat  below  the  end 
of  the  cell  and  from  there  down  and  back  to  tiie  middle  of  dorsal 
edge;  just  before  the  tip  of  the  brown  projection  into  the  green  is 
a  small,  pure  white  spot;  costal  edge  narrowly  brown  in  its  entire 
length;  apical  and  terminal  edges  broadly  brown;  cilia  brown.  Kind- 
wings  dark  fuscous  on  basal  two  thirds,  light  ochreous  brown  on 
outer  third,  cilia  ochreous.  Abdomen  brown  with  ochreous  anal  tuft 
and  white  underside.    Legs  light  ochreous. 

Alar  expanse. — ^23-25  mm. 

Habitat. — ^Trinidad  River,  Panama,  March. 

Typespecimen.—Ca,t.  No.  16716,  U.S.N3f. 

A  specimen  which  undoubtedly  belongs  to  this  species  from  Tuis, 
Costa  Eica,  W.  Schaus,  collector,  has  the  apical  brown  part  much 
larger  than  the  type,  extending  over  entire  apical  fourth  part  of  the 
wing  and  limiting  the  green  part  to  a  large  boot-shaped  spot.  This 
and  the  following  species  are  next  to  8.  speratum  Busck.,  and  both 
are  allied  to  S.  trochUosticta  Walsingham. 

8TBNOMA  FRONDIFBR,  new  species. 

Second  joint  of  labial  palpi  light  brownish  fiiscous,  whitish  on  the 
inner  side;  terminal  joiat  whitish.  Lower  face  light  straw  colored, 
upper  face  reddish  brown.  Head  dark  brownish  fuscous.  AntennsB 
dark  fuscous  with  ochreous  brown  basal  joints.  Thorax  dark  fus- 
cous with  posterior  tip  black.  Forewing  dark  brownish  fuscous  with 
a  greenish  tint  and  strongly  mottled  with  transverse,  black  striations; 
at  the  end  of  the  cell  lies  a  large  oblong  leafgreen  spot  which  is  con- 
nected by  a  narrow  neck  with  another  similar,  but  perpendicular,  oval 
spot  at  tomus;  below  the  first  of  these  spots  is  a  small,  pure,  white  dot 
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as  in  the  preceding  species;  cilia  dark  fuscous.  Hindwings  light 
fuscousi  unicolored.  Abdomen  dark  fuscous,  with  the  first  joints, 
underside,  and  anal  tuft  light  ochreous.    Legs  light  ochreous. 

Alar  expanse. — 18  mm. 

HahUat. — ^Trinidad  River,  Panama,  March. 

7Vpe-«pecimen.— Cat.  No.  16717,  U.SJ^r^. 

Closely  allied  to  the  foregoing  species  but  smaller,  darker,  more 
black  mottled,  and  with  the  green  area  much  smaller. 

STXHOMA  viYwXLLA,  ntfw  iptclw. 

Labial  palpi  white,  sprinkled  with  black,  second  joint  with  a  large 
basal  black  spot  on  the  outside;  terminal  joint  with  a  small  black 
spot  at  base  and  a  black  annulation  before  the  tip.  Face  whitish. 
Head  white  mixed  with  ochreous.  Antennas  ochreous  with  narrow 
black  annulations.  Thorax  ochreous,  mixed  with  white  and  greenish 
scales.  Forewings  light  ochreous  with  the  larger  costal  and  apical 
area  white  and  green;  the  ochreous  ground  color  occupies  the  dorsal 
part  of  the  wing  and  sends  a  broad  triangle  upward,  the  tip  of 
which  nearly  reaches  the  costal  edge  before  the  middle;  this  ochreous 
space  is  sprinkled  with  white  and  greenish  scales  and  contains  a 
large,  iU-defined,  light-green  spot  on  the  middle  of  the  cell,  in  which 
is  foimd  a  small  deep  black  dot;  base  c|  costal  edge  alternately 
white  and  light  green;  from  the  middle  or^'costa  runs  a  broad  out- 
wardly oblique  green  streak  down  to  middle  of  termen;  this  green 
streak  contains  a  few,  scattered,  black  scales  and  a  laiger,  ill-defined 
aggr^ation  of  black  scales  near  termen;  above  it  the  wing  is  white 
with  two  ill-defined  green  spots;  across  the  middle  of  the  wing  and 
apical  third  are  indistinct,  transverse  ridges  of  raised  scales;  cilia 
light  ochreous  with  alternate  black  tipped,  green  and  ochreous 
spaces  on  the  basal  half.  Hijidwing  triangular,  dark  fuscous;  cilia 
ochreous  with  a  fuscous  basal  line.  Abdomen  light  ochreous  above, 
whitish  on  the  underside.  Legs  whitish  ochreous,  heavily  barred 
with  blackish  brown  on  their  exterior  side. 

Alar  expanse. — 17-19  mm. 

HabvUU. — ^La  Chorrera  and  Porto  Bello,  Panama.    April,  May. 

Typerspedmen.—CsX.  No.  16718,  U.S.N.M. 

This  species  is  allied  to  8.  lacHs  Busck.  Mr.  Meyrick  uses  the 
generic  name  Agriophara  Rosenstock,  for  this  group,  which  includes 
S.  a^TonUis  Busck,  8.  mendoron  Busck,  8.  nestes  Busck,  and  8.  apicalis 
Busck,  on  the  character  ''more  or  less  developed  tufts  or  lidges  of 
raised  scales  on  the  disk  of  the  forewing,"  but  this  character  is  found 
in  many  species  which  can  not  be  closely  associated  with  the  above, 
and  I  feel  sure  that  the  genus  can  not  be  maintained. 
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STBNOMA  FBNBSTRA,  new  fpades. 

Second  joint  of  labial  palpi  light  golden  ochreous  in  front,  white 
on  the  inner  side  and  dark  brown  exteriorly;  tenninal  joint  dusky 
white.  Face  and  head  yellowish  white,  silvery.  Thorax  reddish 
brown  with  ochreous  posterior  tip;  patagina  blackish  brown  on 
lower  half,  tips  light  ochreous.  Porewing  dark  violaceous  brown; 
a  round  lemon  yellow  spot  on  costal  edge  near  base,  followed  by  a 
large  reddish  yellow  spot,  edged  by  dark  velvety  brown  scales;  a 
small  yellow  dot  within  the  middle  of  the  dorsal  edge,  some  diffused 
reddish  and  dark-brown  streaks  on  the  cell;  two  indistinct  and 
suffused,  whitish,  zigzag  lines  across  the  wing  at  apical  third;  ex- 
treme costal  edge,  a  small  spot  at  apical  third  of  costa  and  extreme 
apex  light  yellow.  Hindwing  dark  fuscous.  Abdomen  dark  fuscous 
with  white  underside.  Legs  white;  tarsi  and  anterior  tibisB  barred 
with  dark  brown. 

Alar  expanse. — ^22  mm. 

Hahitat. — Chiriquicito,  Panama;  Sixola  River,  Costa  Rica,  W. 
Schaus,  collector. 

Type^gpecimm.—Ce^t.  No.  16719,  U.S.N.M. 

Nearest  to  8.  apicalis  Busck,  which  species  was  also  taken  in 
Panama,  at  Cabima,  June. 

STBNOMA  PHTTOPTBRA,  new  fpades. 

Second  joint  of  labial  palpi  dark  violaceous  brown,  strongly  mixed 
with  light  ochreous  toward  the  tip;  terminal  joint  light  yellow,  with 
dark  violaceous  brown  base  and  annulation  before  the  tip.  Face 
light  straw  yellow.  Head  dark  ochreous  mixed  with  brown.  Thorax 
dark  violaceous  brown  with  posterior  lobe  leaf  green.  Forewing 
dark  violaceous  brown,  irregularly  mottled  with  leaf-green  scales,  a 
large  blotch  of  which  is  found  just  before  the  middle  of  dorsum, 
followed  by  a  black  dot  on  the  fold;  at  the  end  of  the  cell  is  a  short, 
transverse,  black  line;  on  the  middle  of  the  edge  is  a  large  showy 
dark  velvety  brown  spot  with  a  pure  white  center  and  with  deep 
black  shadings  in  front,  and  with  four  or  five  black  dashes  toward 
the  margin;  cilia  dark  brown  with  small  equidistant  pencils  of 
light  ochreous.  Hindwings  blackish  fuscous.  Abdomen  blackish 
brown;  underside  mixed  with  ochreous.  Legs  blackish  brown; 
tarsi  with  narrow  ochreous  simulations. 

Alar  expanse, — 25-27  mm. 

Habitat. — ^Trinidad  River,  Panama,  March. 

Type^pecinien.—CeLt.  No.  16720,  U.S.N.M. 

I  also  have  this  showy  species  from  Sixola  River,  Costa  Rica, 
W.  Schaus,  collector.  Though  of  quite  different  ornamentation,  it 
falls  in  the  same  group  as  the  preceding  species. 
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STENOMA  FDMIFKAAIS,  new  ^ed'M. 

Labial  palpi  dark  gray;  inner  side  of  second  joint;  base  and  extreme 
tip  of  terminal  joint  white.  Lower  face  white;  upper  face,  head, 
and  thorax  dark  gray  with  a  greenish  and  violet  metallic  sheen. 
Forewings  dark  gray;  a  small,  triangular,  whitish  ochreous  spot 
just  before  the  middle  of  costa  is  bordered  by  two  ill-defined,  dark 
green,  metallic  spots;  dorsal  part  of  the  wing  below  the  fold  strongly 
suffused  with  dark  green  metallic  scales;  at  the  end  of  the  cell  is  a 
whitish  ochreous,  ill-defiined  cloud  with  a  small  green  center,  from 
which  a  metallic  green  spur  runs  down  to  the  end  of  the  fold;  at 
apical  third  and  just  bdfore  terminal  edge  are  two  faint,  whitish 
lines  across  the  wing;  the  dark  space  between  these  lines  is  istrbngly 
suffused  with  green  metallic  scales;  the  entire  wing  when  looked 
at  toward  the  light  is  briUiant  iridescent  green,  while  away  from 
the  light  the  gray  appears  dull  and  the  green  appears  blackish; 
cilia  dark  gray.  Hindwing  blackish  fuscous.  Abdomen  blackish 
fuscous  with  two,  lateral,  whitish,  longitudinal  streaks.  Legs  silvery 
white  on  their  inner  sides;  dark  gray  exteriorly. 

Alar  expanse. — ^22-25  mm. 

HdbUat, — ^Alhajuela  and  Trinidad  River,  Panama,  March. 

In  the  United  States  National  Museum  are  specimens  also  from 
St.  Jean,  French  Guiana,  Sixola  River,  Costa  Rica,  and  Aroa,  Vene- 
zuela, W.  Schaus,  collector. 

Type^pecimen.—Cfit.  No.  16725,  U.S.NJM:. 

A  brilliant  iridescent  form  allied  to  the  foregoing  species. 

STBNOMA  BASILAIUS,  new  ipedM. 

Labial  palpi  dark  olive  brown  with  apex  of  second  joint  and  a 
thin  streak  on  inner  side  of  both  joints  white.  Lower  face  white, 
upper  face  and  head  dark  gray.  Thorax  dark  gray  with  blackish 
patagina.  Forewings  white,  overlaid  with  dark  and  light  gray  on 
dorsal  half,  costal  half  mostly  white;  base  of  costal  edge  and  a  short 
streak  at  costal  fourth  black;  a  small  black  streak  on  costa  at  apical 
third;  a  prominent,  oval,  black  spot  at  the  end  of  the  cell,  followed 
by  a  very  irregular  and  inconspicuous,  blackish,  zigzag  line  across 
the  wing;  at  apical  fourth  is  a  narrow  white  transverse  fascia;  around 
apical  and  terminal  edges  a  marginal  series  of  blackish  brown  dots; 
cilia  dirty  white.  Hindwings  light  fuscous  with  the  apical  cilia 
white.  Abdomen  light  fuscous  with  the  white  underside  and  light 
yellow  anal  tuft.  Legs  white  sprinkled  exteriorly  with  light  brown 
scales. 

Alar  expanse. — 16-18  mm. 

HdbikU. — ^Alhajuela,  Porto  Bello,  and  Trinidad  River,  Panama, 
March,  April. 


Digitized  by  VjOOQIC 


46  PR0CEEDIVQ8  OF  THE  VATIOVAL  MUSEUM.  vol,  47. 

Type-specimm. — Cat.  No.  16721,  U.S.N.M. 

A  well-marked  species  of  the  Schlaegeri  group,  recognizable  by  its 
prominent  black  discal  spot  and  the  black  inner  angle  of  the  fore- 
wing. 

STBNOMA  DISCAUS,  new  ipedei . 

Labial  palpi  blackish  fuscous  with  whitish  inner  surface.  Face 
dark  fuscous  with  lower  edge  white.  Head  yellowish  white.  Thorax 
yellowish  white,  central  part  shaded  with  fuscous,  anal  lobe  dark 
fuscous;  patagina  yeUow^  white.  Forewing  yellowish  white  with 
dorsal  half  sufiPused  with  light  gray;  a  small,  blackish  costal  spot  at 
basal  fourth;  another  at  apical  fourth,  and  one  at  apex;  a  small 
dark  brown  spot  at  basal  fourth  of  dorsum;  cilia  yellowish  white. 
Hindwings  light  fuscous  with  yellowish  white  cilia  and  in  the  males 
with  a  white  hairpencil  at  base  of  costa.  Abdomen  fuscous  with 
white  underside  and  yellowish  anal  tuft.  Legs  white  with  dusky 
tarsi;  anterior  tibi»  and  tarsi  black  in  front. 

Alar  expanse. — ^20  nmi. 

EaMtat. — ^Trinidad  River,  Panama,  March. 

Type^pedmen.—CeLt.  No.  16722,  U.S.N.M. 

Closely  related  to  8.  hasUariSf  but  slightly  larger  and  without  the 
discal  and  dorsal  black  spots. 

STBNOMA  MITRATBLLA,  new  fpades. 

Second  joint  of  labial  palpi  light  ochreous  brown  exteriorly,  black- 
ish at  base;  inner  side  white;  terminal  joint  white^  faintly  sprinkled 
with  light  brown.  Face  and  head  pure  white.  Thorax  dark  fuscous 
with  bluish  black  anal  lobe;  patagina  light  ochreous  fuscous. 
Forewings  white,  heavily  overlaid  with  light  ochreous  fuscous 
except  on  costal  part,  which  is  pure  white,  and  an  ill-defined  streak 
from  base  along  the  lower  edge  of  the  cell,  where  the  *white  scales 
predominate;  at  the  end  of  the  cell  is  a  short,  transverse,  blackish 
brown  streak;  from  apical  third  of  costa  runs  an  outwardly  curved, 
dark  fuscous,  ill-defined  line  across  the  wing;  at  basal  third  of  dorsal 
edge  is  a  conspicuous  tuft  of  light  ochreous  brown,  raised  scales; 
cilia  light  fuscous.  Hindwing  light  fuscous  with  whitish  top  and 
apical  ciUa.  Abdomen  light  fuscous  above,  underside  white.  Legs 
white  with  tarsi  and  anterior  tibi»  brown. 

Alar  expanse. — 23  mm. 

Habitat. — ^Porto  Bello,  Panama,  April. 

Type'Specimen.— Cat.  No.  16723,  U.S.N.M. 

Easily  recognized  in  the  Antsdotricha  group  by  the  ochreous  brown 
dorsal  tuft. 
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STBNOMA  PLTJMOSA,  new  fpades. 

Labial  palpi  yellowish  white;  second  joint  externally  barred  with 
light  yellow  and  blackish  brown;  terminal  joint  with  extreme  base 
and  a  broad  annulation  before  the  tip  blackish  brown.  Face  light 
yellowish  fuscous.  Head  and  thorax  light  yellowish  brown.  Por^ 
wing  yellowish  brown  with  violaecous  sheen;  a  dark  brown  line  from 
base  along  base  of  dorsmn,  another  similarly  colored,  zigzag  line 
obliquely  across  the  cell  to  the  middle  of  dorsum;  a  dark  brown, 
nearly  straight,  line  from  middle  of  costa  at  tomus  and  an  outwardly 
curved,  dark  brown  line  from  apical  fourth  to  tomus;  a  marginal 
series  of  black  dots  around  apex;  cilia  light  ochreous;  the  male 
has  a  costal  fold,  from  which  expands  a  large  heavy  tuft  of  stiff,  Ught 
ochreous  hairs,  half  as  long  as  the  f  orewings.  Hindwing  light  yeUow 
fuscous,  in  the  male  with  a  light  yeUow  costal  hair  pencil.  Abdomen 
dark  fuscous.    Legs  yellowish  white. 

Alar  expanse. — 15  mm,. 

EabUai. — ^Trinidad  River,  Panama,  March. 

Type-specimm.—Ct^i.  No.  16724,  U.S.N.M. 

Superficially  mistakable  for  the  somewhat  smaller  Zetesima  Jasia 
Walsdngham,  which  also  has  a  costal  fold  and  tuft  on  the  f orewing, 
but  the  present  species  has  normal  Stenoma  venation. 

STXROMA  STSIATBLLA,  new  Bpedes. 

Labial  palpi  white;  second  joint  shaded  with  dark  fuscous  exter- 
nally toward  base;  terminal  joint  dusky  toward  the  tip.  Face 
pure  white,  silvery.  Head  white  with  center  of  tuft  gray.  Antennae 
dark  fuscous  wilii  white  base.  Thorax  dark  brownish  gray  with 
whitish  patagina  and  posterior  tip.  Forewings  white;  the  dorsal 
two-thirds  heavily  overlaid  with  dark  gray  and  sprinkled  with  darker, 
blackish  bix)wn,  short,  longitudinal  dashes,  of  which  a  few  also  occur 
in  the  pure  white  costal  third;  three  short,  outwardly  obhque,  dark 
brown  costal  streaks,  one  at  basal  fourth,  one  on  the  middle  of  costa, 
and  one  at  apical  fifth;  a  submarginal  series  of  black  streaks  around 
apical  and  terminal  edge;  cilia  white.  Hindwings  dark  fuscous 
with  lighter  cilia.  Abdomen  dark  fuscous  with  lighter  whitish  imder- 
side  and  anal  tuft.'    Legs  white  with  dusky  tarsi. 

Altar  expanse. — 14-16  mm. 

HabUat. — ^Trinidad  River  and  Alhajuela,  Panama,  March,  April. 

J)fpe^ecifnm.—Ceit.  No.  16726,  U.S.N.M. 

STBNOMA  PALLULELLA,  new  fpades. 

Labial  palpi  dark  gray  with  inner  side  and  tip  of  second  joint 
whitish.  Lower  face  white,  upper  face  dark  gray.  Head  and  thorax 
dark  brownish  fuscous.  Forewing  with  a  large,  blackish  brown,  basal 
area,  reaching  to  basal  third  of  costa  and  to  the  middle  of  dorsum; 
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this  space  is  liberally  sprinkled  with  golden  ochreons  scales,  especially 
on  the  two  margins;  and  with  scattered  white  scales;  on  the  dorsal 
side  this  space  is  continued  into  a  lighter  dark  gray  space  on  the 
middle  of  dorsum;  a  large  quadrangular  space  on  the  middle  of  costa 
and  reaching  down  to  the  middle  of  the  cell  milky  white,  with  a  white 
ill-defined  spur  down  to  basal  fourth  of  dorsum;  in  this  white  space  is 
a  black  transverse  spot  at  the  end  of  the  cell  and  an  indistinct,  black, 
zigzag  line  in  the  outer  part;  apical  third  of  the  wing  blackish  brown 
with  a  diffused  line  of  white  across  the  wing  and  with  a  series  of  white 
terminal  dots;  cilia  dark  brown.  Hindwing  blackish  brown  with 
white  costal  area  and  in  the  male  with  a  white  costal  hair  penciL 
Abdomen  blackish  fuscous  with  ochreous  anal  tuft.  Legs  light  gray 
externally,  white  on  the  inner  side;  tarsi  golden  on  the  underside. 

Alar  expanse. — 20-22  mm.  • 

Habitai. — ^Trinidad  River,  Panama,  March.  Also  a  specimen  from 
Turrialba,  Costa  Rica,  W.  Schaus,  collector. 

Type^pecimm.—CsLt.  No.  16727,  U.S.N.M. 

A  very  dark  species  of  the  Antaeotricha  group,  distinguished  by  the 
very  dark  hindwing  and  the  white  costal  hair  pencil  in  the  male. 

STBNOMA  CARBONIFBR,  new  fpades. 

Second  joint  of  labial  palpi  rich  dark  brown  exteriorly,  whitish  on 
the  inner  side  and  at  tip ;  terminal  joint  white.  Face  and  head  milky 
white.  Anterior  edge  of  thorax  and  base  of  patagina  white ;  tip  of  pata- 
gina  and  the  larger  posterior  part  of  thorax  black,  with  a  bluish  metallic 
sheen.  Forewing  light  ochreous  clouded  with  brown,  with  a  large, 
dorsal,  evenly  roxmded  patch  of  black  scales,  at  base  of  which  some 
are  more  or  less  erect;  above  and  bordering  this  black  space  is  a  small 
patch  of  brown  scales;  three  dark  brown  costal  spots,  one  at  basal 
third,  one  on  the  middle,  and  one  at  apical  fourth,  from  the  latter 
starts  an  indistinct,  outwardly  curved,  row  of  small  brown  dots  across 
the  wing  to  termen;  a  faint  row  of  brown  marginal  dots  along  ter- 
minal edge;  a  small  black  dot  at  the  end  of  the  cell;  cilia  dark 
fuscous.  Hindwings  light  yellowish  fuscous  with  yellowish  cilia. 
Abdomen  dark  fuscous  above;  underside  light  ochreous.  Legs 
whitish  ochreous;  forelegs  with  dark  fuscous  outei;side  of  tibiaB  and 
tarsi. 

Alar  expanse. — 19-23  mm. 

Habitat. — ^Porto  Bello,  and  Corozal,  Panama.  Specimens  also 
from  St.  Jean,  French  Guiana,  and  from  Tuis,  Costa  Rica,  W.  Schaus, 
collector. 

Type-spedmm.—K^Ki.  No.  16728,  U.S.N.M. 

Intermediate  between  the  foregoing  AntaeotricJui  group  and  the 
genus  Gonioterma',  in  wing  form  and  coloration.  Vein  8  of  forewing 
to  apex. 
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STXNOMA  MAROINATA,  IMW  ipacles. 

Labial  palpi  bright  ochreous;  second  joint  shaded  with  dark  fuscous 
exteriorly;  terminal  joint  with  base  and  an  annulation  above  the 
middle  dark  fuscous.  Face  light  golden  yellow.  Head;  anterior  part 
of  thorax  and  patagina,  and  costal  edge  of  the  forewings  bright 
ochreous;  thorax  and  patagina  otherwise  dark  purplish  brown.  Fore- 
wings  elongate  ovate;  apex  and  termen  rounded,  purplish  brown,  with 
a  black  dot  at  the  end  of  the  cell,  another  on  the  middle  of  the  fold, 
and  a  marginal  series  of  black  dots  around  the  apical  and  terminal 
edges;  cilia  ochreous  fuscous.  Hindwings  dark  purplish  fuscous  with 
the  costal  part,  which  is  covered  by  the  forewings,  white.  Abdomen 
dark  purplish  brown  above,  with  light  ochreous  underside.  Legs 
light  ochreous,  barred,  and  annulated  with  dark  fuscous. 

Alar  expanse. — 16  mm. 

HahUat, — Cabima  and  Trinidad  River,  Panama,  March  and  May. 

Type-specimen.— C&t.  No.  16729,  U.S.NJtf. 

Very  similar  in  color  and  ornamentation  to  the  somewhat  smaller 
Oryptolechia  epidesma  Walsingham. 

STXROMA  SIMPIXZ,  new  ^eckt. 

Second  joint  of  labial  palpi  white,  shaded  with  dark  fuscous  exteri- 
orly and  with  a  dark  spot  on  the  inner  side  near  apex;  terminal  joint 
dark  fuscous,  with  posterior  edge  white.  Face  white.  Head  and 
thorax  dark  violaceous  brown.  Forewing  dark  brown,  nearly  black, 
with  a  violaceous  sheen;  extreme  costal  edge  narrowly  white;  a  thin, 
white,  broken,  zigzag  line  across  the  wing  from  the  middle  of  costa 
over  the  end  of  the  cell  to  apical  third  of  dorsum,  but  not  quite  reach- 
ing the  dorsal  edge;  a  small  white  spot  with  a  black  center  at  apex;  a 
faint  row  of  small  white  dots  along  terminal  edge;  upper  part  of  cilia 
around  apex  white,  lower  part  blackish  brown.  Hindwing  blackish 
brown,  with  apical  cilia  whitish.  L^s  dark  brown  externally,  pure 
silvery  white  on  the  inner  side.    Underside  of  body  white. 

Alar  expanse. — 14-16  mm. 

HdbUai. — Trinidad  River,  Panama,  June. 

Ihfpe-specimen.—CeA.  No.  16738,  U.SJ^.M. 

Very  close  to  8.  menesteUa  Walsingham,  S.  JUiferella  Walker,  and 
S.  nipUitarella  Walker,  but  somewhat  larger  than  any  of  these,  nearer 
in  size  to  the  also  closely  allied  8.  ockropa  Walsingham. 

STXROMA  Mm  OR,  imw  ^eckt. 

Labial  palpi  silvery  white,  shaded  externally  with  blackish  fuscous. 
Face  pure  silvery  white.  Head  blackish  brown.  Thorax  blackish 
brown,  with  a  bluish  metallic  sheen.  Forewings  dark  purplish  brown, 
with  strong  metallic  reflections;  costal  edge  at  apical  fourth  touched 
with  white;  cilia  light  straw  yellow,  with  a  basal  series  of  dark  brown 
84843*— ProcN.M.ToL47— 14 i 
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spots.  Hindwing  dark  brown.  Abdomen  above  dark  purplish 
brown,  with  gray  anal  tuft  and  silvery  white  underside.  Legs  silvery 
white. 

Alar  expanse. — 8  mm. 

Hcbbitat. — Trinidad  River  and  Porto  Bello,  Panama,  March  and 
May. 

Type-specimen.— Osii.  No.  16730,  U.S.N.M. 

Reminding  superficially  very  much  of  our  North  American  species 
of  Menesta.  The  type  of  this  species  has  vein  2  and  3  in  the  f  orewing 
short  stalked. 

STBNOMA  IBUCOTHBA.  new  ipedM. 

Labial  palpi  pale  rosy  ochreous  on  the  inner  side,  brown  on  the 
outer  side.  Face  and  head  rosy  ochreous.  Thorax  rosy  ochreous, 
with  a  central  and  posterior  ridge  of  raised  reddish  brown  scales. 
Forewings  pale  ochreous  gray;  costal  edge  narrowly  bright  terra 
cotta;  dorsal  edge  narrowly  bright  ochreous  brown;  a  large,  oval, 
light  yellow  spot  at  the  end  of  the  cell,  edged  posteriorly  with  dark 
ochreous;  an  outwardly  curved  transverse  row  of  small  blackish 
brown  dots  from  apical  third  of  costa  across  the  wing;  a  similar, 
parallel,  but  fainter  and  not  so  complete,  row  of  dark-brown  scales 
from  the  middle  of  costa  touches  the  yellow  spot;  a  still  fainter  and 
less  complete  line  of  dots  at  basal  third;  ciUa  rosy  ochreous.  Hind- 
wings  light  ochreous  fuscous.  Abdomen  light  fuscous  above,  pale 
yellow  on  the  underside.    Legs  light  ochreous,  with  dusky  tarsi. 

Alar  expanse. — ^20  mm. 

HaUtat — Trinidad  River,  Panama,  March. 

Type'Specimm.^<^eLt.  No.  16735,  U.S.N.M. 

A  very  delicately  tinted  species,  readily  recognized  by  the  darker, 
bright-colored  edges  of  the  forewings. 

STBNOMA  BOVmSLLA,  new  ipedM. 

Second  joint  of  labial  palpi  light  rose  colored  on  the  inner  side, 
ochreous  brown  exteriorly;  terminal  joint  light  ochreous  brown. 
Lower  face  white;  upper  if  ace  light  ochreous  brown.  Head  reddish 
brown.  Thorax  light  brown.  Forewings  Ught  brown  with  costal 
edge  narrowly  vivid  brick  red;  from  the  middle  of  costa  to  basal 
angle  of  dorsum  runs  a  darker,  blackish  brown,  nearly  straight  line; 
from  apical  fourth  of  costa  to  apical  fourth  of  dorsum  runs  an  out- 
wardly evenly  curved,  blackish  brown  line;  at  the  end  of  the  cell  is  a 
circlet  of  blackish  brown  scales,  enclosing  a  brown  area,  which  is 
slightly  lighter  tha4  the  rest  of  the  wing;  a  few  scattered  blackish 
brown  scales  on  aU  parts  of  the  wing;  cilia  light  rose  colored.  Hind- 
wings  light  ochreous  with  the  cilia  touched  with  rose  at  the  apex. 
Abdomen  light  brown  above;  light  ochreous  on  the  underside.  Legs 
light  ochreous  with  tarsi  light  brown  externally. 
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Alar  expanse. — 19  mm. 

Habitat. — ^Paraiso  and  Corozai;  Panama,  June. 

Type-specimen. — Cat.  No.  16736,  U.SJf .M. 

This  species  may  be  placed  next  to  the  8.  tristngata  Zeller  group, 
from  which  it  differs  in  the  smaller  size  and  the  inwardly  directed 
dark  line  on  forewings. 

STBNOMA  AVfUtMATSLLA,  now  ^eckt. 

Labial  palpi  light  bluish  gray;  second  joint  blackish  brown  exte- 
riorly; terminal  joint  with  a  blackish  brown  longitudinal  line  in  front. 
Face  dark  lead  colored.  Head  light,  whitish  gray,  loose  scaled. 
Thorax  dark  bluish  gray.  Forewings  light  bluish  gray;  the  ground 
color  is  really  dirty  white  but  is  so  evenly  and  closely  overlaid  with 
bluish  fuscous  scales  as  to  give  the  impression  of  an  even  color  to  the 
naked  eye;  three  complete,  broad,  blackish  fuscous  lines  run  obliquely 
across  the  wing,  the  first  from  basal  fourth  of  costa  to  the  middle  of 
dorsum,  the  second  from  the  middle  of  costa  to  just  before  tomus; 
these  two  are  tolerably  straight  and  nearly  pardlel;  the  third  line 
runs  from  apical  fourth  of  costa  to  tomus  and  is  outwardly  curved 
and  sinuated;  a  series  of  small,  black,  equidistant  marginal  dots 
around  apex  and  termen;  cilia  light  gray.  Hindwing  light  ochreous 
fuscous.  Abdomen  dark  fuscous  above,  silvery  white  ofi  the  under- 
side.   Legs  white,  barred  exteriorly  with  dark  fuscous. 

AkiT  expanse. — 19  mm. 

Habitat. — ^Paraiso,  Panama,  June. 

Typerspedmen.—Cdkt.  No.  16737,  U.S.NJM. 

Allied  to  8.  linieUa  Busck,  but  much  smaller  and  lighter  in  color. 

Genus  GONIOTERMA  WTalsingham 
Type. — Gonioterma  hirmanniana  Cramer. 

OOHIOTERliA  IMPSSSSELLA,  new  i 


Labial  palpi  dark  brown  on  the  outer  side;  inner  side  and  terminal 
joint  reddish  ochreous.  AntennsB  dark  olive  brown.  Face  dark 
brown;  head  and  patagina  light  reddish  brown;  thorax  dark  blackish 
txrown.  Forewings  with  costa  nearly  straight;  apex  pronounced  but 
rounded;  termen  perpendicular;  tomus  pronounced;  dorsum  slightly 
concave;  light  reddish  brown  with  a  violet  tinge,  shaded  with  rich 
dark  brown;  at  the  base  of  costa  is  a  large  dark  brown  area  reaching 
down  to  the  fold;  from  basal  third  of  costa  runs  an  oblique  dark 
brown  line  across  the  wing  to  apical  third  of  dorsum,  edged  basally 
with  ochreous  scales;  at  the  end  of  the  cell  is  a  short,  perpendicular, 
brown  streak;  outer  half  of  costal  area  dark  brown;  from  just  before 
apex  runs  a  dark  brown  line  across  the  wing,  nearly  meeting  the  other 
erossline  at  right  angles  on  dorsal  edge;  cilia  reddish  ochreous  with 
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dark  brown  basal  line.  Hindwing  bright  golden  ochreous  with  a 
reddish  tinge  toward  apex.  Abdomen  light  ochreous  with  light  red 
tip.    Legs  light  ochreous;  tarsi  dark  brown. 

Alar  expcmse. — 21-25  mm. 

HaMtat. — Cabima  and  Trinidad  River,  Panama,  May. 

In  the  United  States  National  Museum  is  also  a  specimen  from 
St.  Jean,  Maroni,  French  Guiana,  W,  Schaus,  collector. 

Type^pecimen.—CsLt.  No.  16739,  U.S.N.M. 

A  very  showy  species  when  fresh;  rubbed  specimens  lose  much  of 
the  brilliancy  and  appear  simply  brown  with  a  darker  brown  cross- 
line  and  with  light  yellow  hindwings. 

OORIOTBRMA  OBRDA,  new  fpades. 

Labial  palpi  light  clay  yellow,  with  exterior  side  of  second  joint 
blackish  brown.  Pace  and  head  light  clay  yellow.  Thorax  light 
yellowish  brown.  Porewing  light  yellowish  brown  with  costal  and 
terminal  edges  narrowly  light  yellow;  on  the  middle  of  the  fold  is  a 
small  black  dot;  at  the  end  of  the  cell  is  a  similar  black  dot;  from 
apical  fourth  of  costa  runs  a  faint  darker  brown  line  across  the  wing 
to  dorsiun;  this  line  is  sharply  inwardly  bent  just  below  costa, 
thence  evenly  outwardly  curved,  terminating  just  before  the  begin- 
ning of  thd  cilia;  cilia  dark  yellowish  fuscous.  Hindwing  yellowish 
fuscous  with  narrow  yellow  edge  and  light  yellowish  cilia.  Abdomen 
light  yellowish  brown  with  whitish  yellow  underside.  Legs  yellow, 
anterior  tibiae  and  tarsi  marked  with  blackish  brown;  posterior  tarai 
light  brown. 

Alar  expanse. — 2%  mm. 

Habitat. — Porto  Bello,  Panama,  April. 

Type^pecimen.-^2Lt.  No.  16740,  U.S.N.M. 

Very  close  to  S.  emma  Busck,  slightly  larger  and  with  more  roimded 
terminal  edge  in  the  forewing;  at  once  distinguished  from  this  species 
by  the  lighter  hindwing  and  the  absence  of  the  costal  spot  on  the 
forewings. 

OORIOTBRMA  MINNA,  new  ipeciei. 

Second  joint  of  labial  palpi  bluish  white  on  the  inner  side,  light 
golden  brown  in  front  and  dark  brown  exteriorly;  terminal  joint  white. 
Lower  face  light  violaceous;  upper  face  iridescent  white.  Head  and 
thorax  light  purplish  brown.  Forewing  light  purpUsh  fuscous; 
extreme  costal  edge  golden  yellow;  two  triangular  dark  purple  costal 
spots,  one  on  the  middle  of  costa,  one  somewhat  larger  at  apical  fourth 
extended  nearly  to  apex;  just  before  apex  a  small,  bright  ochreous 
spot;  from  the  two  costal  spots  run  very  faint,  outwardly  strongly 
angulated  lines  of  dark  purple  dots  across  the  wiog;  a  faint  dark 
streak  also  from  basal  third  of  costa;  base  of  costa  slightly  darker;  a 
faint  dark  purple  first  and  second  discalxlot;  from  the  base  of  dorsal 
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edge  runs  a  slightly  curved  dark  purplish  brown  streak  longitudinally 
across  the  fold  and  terminating  just  below  the  second  discal  spot  at  the 
end  of  the  cell;  terminal  edge  dark  brown;  cilia  dark  purple.  Hind- 
wing  dark  golden  fuscous  with  yellowish  purple  cilia;  the  males  have 
a  strong  yellowish  costal  tuft  of  long  sense  hairs  from  base  of  the  hind- 
wings.  Abdomen  fuscous  with  lighter  underside.  Legs  light  ochre- 
ous  with  darker  brown  tarsi. 

Alar  expanse. — 22-23  mm. 

Habitat. — ^Porto  Bello  and  Alhajuela,  Panama,  March. 

Type^peeimen.—C9A.  No.  16741,  U.S.N.M. 

Differs  from  all  species  in  this  genus  known  to  me  by  the  longitudinal 
dark  streak  from  base  of  dorsal  edge  to  the  end  of  the  cell. 

OORIOTERMA  CORA,  new  ^eckt. 

Labial  palpi  dark  bluish  brown  with  base  and  inner  side  whitish. 
Lower  edge  of  the  face  and  the  tongue  silvery  white ;  upper  face,  head, 
and  thorax  dark  brown.  Forewings  dark  brown  with  a  purphsh  sheen 
and  with  indistinct,  darker  blackish  brown  markings;  from  the  black- 
ish brown  costal  edge  run  three  thin,  irregular,  zigzag  lines  of  the 
same  color  across  the  wing;  one  from  basal  third  of  costa  to  middle  of 
dorsum,  one  from  middle  of  costa  to  apical  third  of  dorsum,  and  one 
from  apical  third  of  costa  to  tomus;  a  very  faint  row  of  small  blackish 
brown  dots  along  termen;  cilia  dark  purplish  brown.  Hindwing 
dark  fuscous.  Abdomen  dark  brown  above,  light  ochreous  on  the 
imderside.  Legs  silvery  ochreous,  shaded  with  dark  brown  exte- 
riorly. 

Alar  expanse. — 22  mm. 

Habitat. — ^Trinidad  River,  Alhajuela  and  Porto  Bello,  Panama, 
April,  May. 

Type-specvmen.-Osit.  No.  16742,  U.S.N.M. 

Nearest  to  the  forgoing  species  but  with  darker  head  and  without 
any  costal  spot  or  longitudinal  Hne. 

Family  SPARQANOTHIDiE. 

Genus  HOMONA  Walker. 

Type. — Homona  coffearia  Nietner. 

HOMONA  AQUn^,  ne 


Male. — ^Labial  palpi  saffron  yellow.  Face  and  head  bright  saffron. 
Thorax  brownish  ochreous.  Forewings  arched  at  base;  costa  de- 
pressed beyond  the  middle;  termen  sinuate  below  apex;  basal  third 
light  ochreous,  reticulated  with  brown  lines;  rest  of  the  wing,  except 
a  small  ochreous,  reticulated  area  on  termen,  suffused  with  dark 
brown,  in  which  two  irregular,  outwardly  curved,  darker  brown 
fasciae  are  barely  discernible,  one  from  just  before  middle  of  costa. 
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the  other  from  apical  fifth;  entire  wing  sparsely  speckled  with  small 
black  atoms  tending  to  form  transverse  striation;  cilia  concolorous 
with  the  dark  brown  part  of  the  wing.  Hindwing  dark  brownish  fus- 
cous, much  darker  than  the  forewings,  with  apex  and  terminal  edge 
broadly  mottled  with  brown  and  black.  Underside  of  both  wings 
light  ochreons,  mottled  with  dark  fuscous,  transverse  striation. 
Abdomen  dark  fuscous  above,  underside  light  ochreous  with  a  longi- 
tudinal row  of  three  deep  black  spots;  male  genital  tufts  blackish 
fuscous. 

Alar  expanse. — 34:  mm. 

Habitat. — Cabima,  Panama,  May. 

Typespecimen.-Oeii.  No.  16743,  U.S.N.M. 

Very  similar  in  wingshape  and  ornamentation  to  Homona  sebasta, 
Walsiogham,  but  somewhat  larger  and  distinguished  from  all  described 
species  in  the  genus  by  the  very  dark  hindwings  and  abdomen.  The 
longitudinal  row  of  black  spots  on  the  underside  of  the  abdomen  is 
common  to  all  the  species  of  the  genus  known  to  me. 

HOMONA  CONSOBRINA,  new  ipecies. 

Female. — ^Labial  palpi  light  saffron  yellow  mottled  with  dark  red. 
Face  and  head  light  ocln*eous  with  a  dark  red,  transverse  line  below  the 
antennae ;  collar  reddish  brown.  Thorax  and  patagina  light  violaceous 
brown.  Forewing  with  base  of  costa  strongly  arched  and  middle  of 
costa  depressed;  apex  prominent;  termen  strongly  sinuated  below 
apex  and  strongly  convex  on  the  lower  part;  light  brown,  clouded 
with  darker  brown  and  evenly  sprinkled  with  blackish  brown  dots, 
which  tend  toward  transverse  striation;  costal  edge  from  before  mid- 
dle to  apex  broadly  white,  which  color  gradually  mixes  with  the  brown 
color  of  the  wing;  base  of  costal  edge  narrowly  dark  reddish  brown; 
cilia  dark  mahogany  brown  strongly  contrasting  with  the  lighter 
brown  scaling.  Hindwiogs  reddish  brown,  with  white  costal  area  and 
with  faint,  blackish  brown,  irregular,  transverse  spots.  Underside  of 
forewing  reddish  brown  with  apical  part  lighter  ochreous,  and  sprin- 
kled with  brown,  transverse  striation.  Underside  of  hindwing  li^t 
ochreous  with  brown,  transverse  striations;  three  round  black  dots  in 
a  longitudinal  row  between  veins  5  and  6  and  scattered  black  dots  at 
the  base  of  the  light  ochreous  cilia.  Abdomen  light  brown;  underside 
ochreous  with  the  usual  row  of  black  spots;  terminal  joint  on  the  un- 
derside with  a  large  cushion  of  peculiar,  erect,  thickened  scales,  such 
as  are  found  in  the  females  of  all  the  American  species.  Legs  ochre- 
ous; tarsi  marked  with  dark  brown. 

Alar  expanse. — 32  mm. 

HabUat. — ^Porto  Bello,  Panama,  May. 

2Vy€-«p6cimen.— Cat.  No.  16744,  U.S.N.M. 
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Closely  allied  to  H.  patulana  Walker^  but  somewhat  larger  and 
darker  and  at  once  separated  by  the  dark  hindwings,  which^  however, 
are  not  as  dark  as  those  of  H.  aguUa  Busck. 

Family  HEMEROPmLIDJE. 
Genus  HEMEROPHILA  HUbner. 
Type. — HemerophUa  alberiiana  Stoll. 

HEMKROPmLA  LACIIVIOSBLLA,  new  ipedM. 

Labial  palpi  golden  fuscous.  Face  and  head  dark  purplish  brown. 
Antennae  dark  brown  dotted  on  the  upper  side  with  silvery  white. 
Thorax  dark  brown,  finely  sprinkled  with  ochreous  white  atoms. 
Forewings  dark  brown,  finely  but  irregularly  mottled  with  ochreous 
white  dots;  on  the  outer  half  sparsely  sprinkled  with  single  black 
scales;  just  before  the  middle  is  a  transverse,  slightly  convex  fascia, 
leddi^  brown  on  its  costal  half,  dark  brown  on  its  dorsal  half;  apical 
comer  of  the  wiog  bright  golden  yellow,  with  extreme  apical  and  ter- 
minal edge  deep  black  and  with  metallic  blue  angulated  line,  parallel 
with  the  edge;  this  angulated  line  is  bordered  on  the  inner  side  by  a 
similarly  angulated  black  line;  all  these  markings  cover  only  the 
tipper  two-thirds  of  termen;  cilia  coppery  fuscous  with  strong  me- 
tallic reflections.  EQndwings  and  cilia  dull  dark  brown  with  a  whit- 
ish marginal  line.  Abdomen  dark  brown  with  broad,  transverse,  sil- 
very white  bands  on  the  underside.  Legs  dark  brown  with  broad 
silvery  white  anhulations. 

Alar  expaTise. — 14  mm. 

ndbiiai. — ^Trinidad  River,  Panama,  March. 

Type^pecimen.— Chi.  No.  16766,  U.S.N.M. 

Near  to  H.  contranaruiWsLlker,  but  without  the  golden  yellow,  zig- 
zag line  on  outer  half  of  the  forewing  and  differing  also  in  the  more 
elaborately  ornamented  apical  comer. 

HBUBROPHILA  MERATBLLA,  new  ^eckt. 

Labial  palpi  whitish  with  dusky  tip.  Face  and  head  dark  brown. 
Antennae  blackish  brown  with  silvery  annulations.  Thorax  dark^ 
brown  with  two  broad,  lateral,  whitish  brown  streaks.  Forewings 
with  pointed,  slightly  produced  apex;  dark  brown,  finely  sprinkled 
with  ochreous  white  atoms;  a  broad,  unsprinkled,  reddish  brown 
fascia  just  before  the  middle;  the  outer  edge  of  this  fascia  is  slightly 
convex  and  is  well  defined  by  the  more  condensed  white  dusting  out- 
side; the  inner  edge  is  not  so  clearly  defined,  the  white  dusting  en- 
croaching somewhat  upon  the  fascia;  beyond  the  fascia  the  ground 
color  of  the  wing  becomes  more  purplish;  before  apex  is  a  large, 
round,  reddish-ochreous  spot,  traversed  longitudinally  on  its  lower 
half  by  a  pointed  and  uneven  pxu:pUsh  prominence  from  the  ground- 
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color;  extreme  terminal  edge  deep  black;  inside  of  this  is  a  broad, 
marginal;  ochreous  streak;  which  is  bent  at  the  apex  and  continued 
along  outer  fifth  of  costal  edge;  the  ochreous  line  is  edged  interiorly 
by  a  thin,  bluish  silvery  Une,  which  is  in  turn  broadly  edged  by  black 
on  its  inner  side;  cilia  bluish  fuscous,  with  strong  metallic  reflections. 
Hindwing  with  apex  unusually  sharply  pointed  and  prominent;  clear, 
light  reddish  ochreous  with  extreme  base  and  a  small,  ill-defined  spot 
on  the  middle  of  termen  dark  fuscous;  cilia  dark  fuscous,  with  metal- 
lic sheen.  Abdomen  brown,  underside  transversely  banded  with  sil- 
very white ;  underside  of  body  silvery  white.  Legs  silvery  white,  with 
broad,  dark  brown  bars  on  the  outer  side. 

Alar  expanse. — 15  mm. 

HcMtat. — ^Trinidad  River,  Panama,  March. 

Type^pecimen.—Ca,t.  No.  16767,  U.S.N.M. 

Forewing  very  similar  in  color  and  pattern  to  those  of  H.  corUrariana 
Walker,  but  the  bright  ochreous  hindwing  places  the  species  near  to 
H.  hdtuinalia  Cramer  (puUana  Walker). 

Genus  JONACA  Walker. 

Type. — Jonaca  compvlsana  Walker. 

Though  Walker's  generic  descriptions  are  entirely  inadequate  for 
present  day  requirements  and  though  my  generic  notes  on  the  type 
of  his  genus  Jonaca,  made  several  years  f^,  are  unfortunately  not  full 
enough  for  absolute  determination,  I  feel  reasonably  safe  in  applying 
this  name  to  the  following  species,  which  has  the  general  habitus  of 
the  type  of  the  genus.  Below  are  given  the  generic  characters  of  the 
present  species,  which  I  believe  also  apply  to  the  type  of  the  genus, 
J.  compulsana  Walker;  a  cursory  examination  of  the  type  of  this 
species  in  the  British  Museum  will  easily  determine  this.  Labial 
palpi  curved,  ascending,  hardly  reaching  vertex;  second  joint  some- 
what thickened  with  appressed  scales;  terminal  joint  short,  bluntly 
pointed.  Face,  head,  and  thorax  smooth.  Antennae  short,  stout, 
simple.  Forewing  with  costa  nearly  straight,  slightly  deflected 
from  apical  third;  apex  blunt;  termen  rounded;  tomus  rounded; 
dorsum  straight;  cilia  short;  12  veins,  all  separate;  2  from  near 
end  of  cell;  3,  4,  5,  equidistant,  approximate  from  end  of  cell;  7  to 
termen;  11  from  the  middle  of  the  cell;  no  secondary  cell;  15  furcate 
at  base.  Hindwing  broader  than  the  forewing,  roughly  triangular 
with  rounded  apex;  8  veins;  3  and  4  connate;  5,  6,  and  7  parallel. 
Posterior  tibi»  with  short  tufts  of  hair  above  the  spurs.  Body 
stout. 

Allied  to  Eholonda  Walker,  which  differs  in  having  an  internal 
vdin  in  the  cell,  vein  11  from  near  the  base  and  vein  2  from  near  the 
middle  of  the  ceU. 
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JONACA  OLIVACKA,  new 

Second  joint  of  labial  palpi  ochreous  white,  with  a  broad  blackish 
brown  band  just  before  the  apex;  terminal  joint  with  the  extreme 
tip  ochreouB  white.  Face  blackish  brown,  with  a  few  scattered 
ochreous  scales.  Head  and  thorax  dark  olive  brown;  patagina  olive, 
with  whitish  tips.  Basal  fourth  of  forewing  greenish  brown;  the  rest 
of  the  wing  is  deep  blackish  brown,  nearly  black  except  for  a  large, 
light  ochreous,  costal  spot  at  apical  third  and  a  similar,  duller,  oppo- 
site dorsal  spot,  which,  together  form  a  nearly  complete,  broad,  light 
fascia  across  the  wing;  this  light  fascia  is  poorly  defined  outwardly, 
and  the  light  color  is  somewhat  diffused  over  the  apical  part  of  the 
wing,  which  is  otherwise  blackish  brown ;  cilia  blackish  brown.  Hind- 
wing  deep  blackish  brown,  nearly  black,  with  a  large  spot  on  the 
upper  part  of  the  ceU  ochreous  white,  a  small  spot  following  this 
golden  ochreous,  and  with  costal  area  white;  the  short  cilia  is  pure 
white.  Underside  of  forewings  black,  with  a  large  golden  yellow 
Efpot  on  the  base  of  the  apical  veins;  underside  of  the  hindwings  black, 
a  large  ysUow  costal  spot  at  apical  third  and  with  the  white  semi- 
transparent  spot  of  the  upper  side  showing  through.  Abdomen 
above  black,  each  segment  posteriorly  edged  with  white;  last  segment 
all  black;  underside  of  body  ochreous  white,  slightly  sprinkled  with 
black  scales.  Legs  whitish  ochreous,  broadly  barred  with  black  exte- 
riorly; tarsal  joint  black  with  narrow  golden  annulations. 

Alar  expanse, — 15-18  mm. 

Habitat, — Cabima,  Trinidad  River,  La  Chorrera,  and  Taboga  Is- 
land, Panama,  January  to  June. 

Type-speciTnm.—Ca^t.  No.  16758,  U.S.N.M. 

Genus  TORTYRA  Walker. 
Type. — Tartyra  spedoMlis  Walker. 

TORTTRA  CX7PRIHEIXA,  ntfw  ^eckt. 

Second  joint  of  labial  palpi  violaceous  silvery;  terminal  joint  dark 
purple.  Face  violaceous  silvery.  Head  dark  metallic  blue.  An- 
tennae with  the  thickened  basal  part  deep  blue,  a  white  annulation 
beyond  it  and  tips  gray.  Thorax  and  patagina  light  bluish  gray; 
thorax  with  two,  dark  purplish  brown,  lateral  streaks.  Extreme  base 
of  forewings  silvery,  followed  by  a  short,  oblique,  blackish  brown, 
costal  streak  and  a  similar,  dorsal  streak;  basal  two-thirds  of  the  fore- 
wings dark  brown,  finely  and  evenly  stippled  with  white  dots,  with 
the  effect  of  a  fine,  white,  transverse  grain;  at  basal  third  is  a  trans- 
verse, bluish  silvery  fascia,  of  even  width  throughout,  but  slightly 
convex  and  broadly  edged  with  blackish  brown;  terminal  third  of 
the  wing  strongly  metallic,  dark  coppery  with  violet  and  blue  refleo- 
tions;  the  limit  between  this  part  and  the  basal  grained  part  of  the 
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wing  is  oblique  and  rather  sharply  drawn  from  apical  fourth  of  coetal 
to  fihortly  after  the  middle  of  dorsum;  costal  edge  from  apical  third 
to  apex  dark  greenish  brown,  unmottled;  cilia  light  violaceous  fus- 
cous, with  strong,  iridescent,  metallic  luster.  Hindwings  dark  olive 
brown,  with  light  violaceous,  iridescent  dUa.  Abdomen  dark  olive 
brown;  underside  of  body  silvery  brown.  Legs  light  violaceous 
brown,  barred  with  dark  brown;  first  tarsal  joints  with  large  white 
spots  above. 

Alar  ex'panae. — 14-15  mm. 

EabiUU. — Cabima  and  Porto  Bello,  Panama,  March  and  June. 

JVye-«2)eci7Men.— Cat.  No.  16759,  U.S.N.M. 

This  species  is  close  to  T.  Jvlgens  Felder  and  Rogenhofer,  but 
differs  in  the  two-colored  thorax,  the  black  basal  streaks,  the  absence 
of  metallic  purple  on  basal  third  of  the  wing  and  the  much  lighter 
silvery  fasci». 

TORTYHA  FBRRATELLA,  new  spedes. 

Labial  palpi  whitish  gray.  Face  iridescent,  bluish  silvery.  Head 
deep  metallic  green.  Antennce  with  thickened  basal  two-thirds  deep 
metallic  blue;  a  broad  white  annulation  at  apical  third;  tip  dark 
brown.  Thorax  light  silvery  fuscous  with  two,  broad,  dark  blue,  lateral 
streaks.  Forewings  with  the  dark  brown  ground  color  irrorated  and 
obscmred  by  closely  set  whitish  ochreous  stippling,  which  forms  fine 
transverse  lines;  just  before  the  middle  of  the  wing  is  a  broad  fascia 
of  light  steel  colored  scales,  not  very  different  from  the  stippling  on 
both  sides  except  in  their  luster;  the  fascia  is  markedly  broader  on 
the  dorsal  side  than  on  the  costal  side  and  is  edged  with  two,  broad, 
blackish  brown,  transverse  lines  of  which  the  outer  is  the  broadest  and 
nearly  straight,  while  the  basal  one  is  irregularly  undulating  and  as  a 
whole  slightly  convex;  across  the  base  of  the  wing  runs  an  oblique, 
interrupted,  dark  brown  streak,  and  extreme  base  of  costal  edge  is 
black;  terminal  part  of  the  wing  dark  metallic  blue,  irrorated  with 
gold  and  with  a  broad,  golden,  longitudinal  streak  at  tomus;  in  the 
outer  part  of  the  whitish  stippled  part  of  the  wing  run  several,  spread- 
ing, longitudinal,  deep  black  lines,  mainly  along  the  veins;  apical 
fourth  of  costa  dark  unmottled  brown;  cilia  dark  brown  with  strong 
ferruginous  sheen.  Hindwing  dark  purplish  brown  with  light  steel 
colored  cilia.  Abdomen  dark  silvery  fuscous.  Underside  of  entire 
body  silvery  white.  Legs  silvery  white  with  blackish  brown  bars  and 
last  tarsal  joints  blackish  brown. 

Alar  expanse. — 15  mm. 

Hahitat. — Paraiso,  Panama,  January. 

Type^pecimen.—Csit.  No.  16760,  U.S.N .M. 

Belongs  to  the  group  of  OAiriferaUs  Walker  and  spedahUis  Walker, 
but  differs  from  both  by  the  black  longitudin^  striation,  as  well  as 
by  the  more  subdued  coloration,  especially  of  the  fasciae. 
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Gdxius  PORPE  HUbner. 
Type, — Porpe  hjerkandreUa  Thunbei^. 

PORFS  LAlfSLLA,  m 


Tuft  on  second  joint  of  labial  palpi  black  with  base  and  a  ring  near 
apex  light  ochreous;  terminal  joint  light  ochreous  with  a  broad, 
longitudinal,  black  streak  in  front.  Face  light  ochreous.  Head 
blackish  brown  with  a  central  and  two  lateral,  longitudinal,  light  red 
stripes.  Forewings  blackish  brown  on  basal  half,  light  reddish  bro¥m 
on  outer  half;  in  the  black  basal  half  are  three  longitudinal  red  lines, 
one  on  the  middle  of  the  wing  from  base  to  basal  third,  one  aboye 
and  one  below  this,  beginning  a  little  farther  out  and  reaching  to  the 
reddish  brown  apical  area;  there  are,  besides,  in  the  reddish  black 
area  one  red,  outwardly  oblique,  costal  streak  near  base  and  two 
bluish  metallic,  outwardly  oblique,  costal  streaks  farther  out,  with  a 
small  red  dash  between  them;  also  one  large,  outwardly  obUque, 
bluish  metallic  dorsal  streak  reaching  from  the  middle  of  dorsum  to 
the  end  of  the  cell,  where  it  is  edged  exteriorly  by  a  deep  black  spot 
in  the  reddish  apical  area;  in  the  apical  part  of  the  wing  are  three 
dorsal  and  three  costal  bluish  metallic  streaks,  all  more  or  less  bor- 
deored  with  black;  a  black  line  along  the  terminal  margin;  cilia  red- 
dish brown.  Hindwings  blackish  brown.  Abdomen  dark  fuscous 
with  broad,  transverse  bands  on  the  underside.  Underside  of  body 
and  legs  broadly,  transversely  banded  with  light  reddish  ochreous 
and  black. 

Ala/r  expcmse. — 12-16  mm. 

HahiUU. — ^Porto  Bello,  Panama,  March. 

Type^eeimen.--C2Lt.  No.  16761,  U.S.N3i. 

Differs  in  the  longitudinal  markings  from  other  species  of  the  genus, 
of  which  it  is  otherwise  typical,  though  rather  narrow  winged. 

Genus  USSARA  Walker. 

Type. —  Ussara  decorateUa  Walker. 

USSARA  Buxx'xHMTRT.T.A,  n«w  ipeclet. 

Second  joint  of  labial  palpi  light  yellow;  terminal  joint  darker 
golden  yellow.  Face  and  head  light  yellow.  Thorax  light  yellow 
with  two  broad,  longitudinal,  brown  stripes  uniting  at  the  posterior 
end;  patagina  brown  with  a  light  yellow  basal  stripe.  Forewings 
reddish  brown  with  two  prominent,  light  yellow,  basal  streaks;  one 
on  the  middle  of  the  wing  from  base,  slightly  upwardly  curved,  ter- 
minating abruptly  at  basal  third;  the  other,  broader,  on  base  of  dorsal 
edge  also  termiaating  abruptly  at  basal  third;  the  two  streaks  are 
nowhere  connected;  just  before  the  middle  of  the  wing  is  a  straight, 
perpendicular,  bluish  metallic  fascia,  followed  by  a  short  costal  and  a 
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smaller  dorsal  light  yellow  dash;  at  the  end  of  the  cell  is  a  short, 
bluish  metallic  transverse  streak  broadly  edged  with  black  and  above 
it  is  a  short,  bluish  metallic  costal  streak;  beyond  the  end  of  the  cell 
is  an  oval  black  patch  traversed  by  fine,  longitudinal,  white  lines 
and  dashes;  two  light  yellow  costal  dashes  just  before  and  in  the  cilia, 
preceded  by  small  metallic  spots ;  a  broad,  curved,  interrupted,  bluish 
metallic  band  around  the  termen  edged  on  both  sides  with  black; 
cilia  light  purplish  with  a  yellow  dash  emphasizing  the  emargination 
of  the  wing.  Underside  of  forewing  dark  purplish  brown  with  the 
two  apical  yellow  dashes  equally  prominent  as  on  the  imderside. 
Hindwings  dark  purplish  brown  with  light  purplish  cilia.  Abdomen 
blackish  brown  with  light  yellow,  transverse  bands  on  the  upper  side. 
Anterior  legs  concolorous  with  the  palpi,  golden  yellow;  posterior 
legs  light  yellow  with  broad^  blackish  brown  annulations. 

Alar  expanse.-r-lO  mm. 

Habitat. — Porto  Bello,  Panama,  April. 

Type-specimen.— Csit.  No.  16762,  U.S.N.M. 

Very  similar  to  the  type  of  the  genus  in  color  and  pattern,  but 
smaller  and  differing  in  details,  by  the  black,  white-striped,  oval  patch 
beyond  the  cell  and  by  the  two  basal  yellow  streaks  being  separate. 

USSARA  EUMriRBIXA,  n«w  fpeclM. 

Labial  palpi  with  terminal  joint  even  more  flattened  than  in  the 
other  species  of  the  genus;  black,  with  two  thin,  longitudinal,  yellow 
stripes.  Face  and  head  black.  Thorax  black  with  a  small  yellow 
dot  at  posterior  tip.  Forewings  black  on  basal  part  and  on  a  large 
round  area  within  tomus;  elsewhere  dark  golden  ochreous;  the 
black  basal  part  covers  about  a  third  of  the  wing  and  contains  at 
basal  fourth  a  large,  light  yellow,  pointed,  dorsal  streak  which  reaches 
beyond  the  middle  of  the  wing;  the  reddish  ochreous  part  of  the 
wing  contains  six  small,  bluish  metallic,  black  edged,  costal  streaks, 
one  temunal  metallic  streak  below  apex  and  two  larger,  dorsal, 
metallic  streaks  between  and  edging  the  two  black  fields;  at  the  end 
of  the  cell  is  a  bluish  metallic  round  spot;  cilia  blackish  brown. 
Hindwing  blackish  brown.  Abdomen  blacldsh  brown  with  broad, 
transverse,  silvery  white  bands  on  the  underside.  Legs  black  with 
narrow  white  annulations  at  the  joints  and  with  the  outer  spurs 
white. 

Alar  expanse. — 10.5  nmi. 

HaMtat. — ^Porto  BeUo,  Panama,  March. 

Type^specimen.—Cs.t.  No.  16763,  U.S.N.M. 

Very  close  to  U.  repleiana  Walker,  but  differing  in  the  large  basal 
black  patch  and  the  immottled  black  tomal  patch,  as  well  as  in  the 
coloration  and  size  of  terminal  joint  of  the  palpi. 
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Genus  MACHLOTICA  Meyrick. 
Type. — MacMotica  chrysodeta  Meyrick. 

MACHLOTICA  ATSACTIAS  M«yxick.i 

Second  joint  of  labial  palpi  light  yellow  with  two  bioad  black 
annnlations;  terminal  joint  longer  than  second^  light  yellow,  with  a 
broad,  longitudinal  streak  in  front.  Face  and  the  head  dark  fuscous 
with  yellow  edges.  Thorax  dark  ourplish  fuscous.  Basal  half  of 
forewing  light  yellow,  streaked  longxv^.inally  and  transversely  with 
purplish  brown  lines,  forming  a  neat,  checkered  effect;  apical  half  of  the 
wing  dark  purplish  fuscous  with  strong  metallic,  iridescent  sheen; 
three  broad,  evenly  edged,  violaceous  metallic,  costal  streaks;  two 
short  golden  streaks  just  below  apex;  a  terminal  patch  with  two  lon- 
gitudinal, golden  streaks  intervein  three  longitudinal  rows  of  small 
roimd  golden  dots;  cilia  dark  purple.  Hindwings  dark  purplish 
brown  with  silvery  costal  area  below  the  forewings.  Abdomen  dark 
purplish  brown  with  golden  underside.  Legs  dark  purplish  brown 
with  narrow,  light  yellow  bars  and  tarsal  annujations. 

Alar  exipanse. — 7  mm. 

Edbiiai. — Bolivia,  and  Porto  Bello,  Panama,  April. 

A  brilliant  little  moth,  which  I  also  have  from  Cordoba,  Mexico, 
February;  F.  Knab,  collector;  and  from  Peru. 

Genus  GLYPHIPTERYX  Hubner. 
Type. — Glyphipteryx  hergstraeaaerella  Fabricius. 

OLTPmPTBRYZ  FLBUBLLA,  mtw  ipeckt. 

Labial  palpi,  face,  head,  and  antennsB  black.  Thorax  black  with 
a  central  red  spot;  patagina  black  with  red  bases.  Forewings  deep 
brick-red  with  the  ground  color  largely  obscured  by  the  extensive, 
metallic,  greenish  and  black  markings;  extreme  base  and  entire  edge 
of  the  wing  narrowly  black;  a  transverse,  straight,  metallic,  black 
bordered  fascia  across  the  middle  of  the  wing;  two  costal  and  one 
dorsal,  greenish  metallic,  black  bordered,  nearly  perpendicular  spots 
on  basal  half  of  the  wing  before  the  fascia;  a  strongly  outwardly 
curved,  greenish  metallic,  costal  streak  at  apical  third,  the  black 
border  of  which  is  continued  into  two  black,  longitudinal  streaks, 
toward  but  not  reaching  the  terminal  edge;  a  long,  curved,  greenish 
metallic,  black  bordered  streak  from  the  end  of  the  cell  downward 
and  along  the  terminal  edge  to  just  below  apex;  within  the  curve  of 
this  last  streak  are  three  longitudinal,  parallel  streaks  with  light 
ochreous  intervals;  cilia  blackish.  Hindwings  black  with  whitish 
costal  area;  cilia  black.  Abdomen  black.  Underside  of  body  and 
the  legs  black. 

I  Trans.  Entom.  Soc  London,  1909|  p.  38. 
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,    Alar  expanse. — ^Male:  21  mm.;  female:  24  mm. 

HahHat — ^Porto  Bello,  Panama,  March. 

Type-specimen. — Cat.  No.  16765,  U.S.N.M. 

A  perfect  male  and  female  of  this  gorgeous  species  taken  while 
they  were  flying  in  copulation  in  the  bright  sunshine  at  Santa  Rosa 
River,  near  Porto  Bello;  the  species  resembles  a  large  Hdiodines. 

Family  ARRHENOPHANID^. 

Only  two  genera  are  at  present  recognized  as  belonging  to  this 
family.    These  may,  according  to  Durrant,  be  separated  as  follows: 

Forewings  with  veins  8  and  9  stalked,  10  eLhsent^Arrhenophanes 
Walsingham. 

Forewings  with  veins  9  and  10  stalked,  8  separate  =C^i««o«togre« 
Zeller. 

Genus  ARRHENOPHANES  Walsingham. 

Type. — Arrhenop'hanea  perspidUa  StoU. 

AfUtHBNOPHAllBS  PER8PICILXA  StoU. 

Phalaena  Bombyx  perapicilla  Stoll,  Sup.  Cramer's  Pap.  Exot.,  1790,    p-    74, 

pi.  16,  ^g.  8. 
ParathyriB  perspiciUa  Hubnbr,  Verz.  Schm.,  1820,  p.  158,  sp.  1641. 
Dasychira  f  perapicUla  Walker,  Cat.  Lep.  Brit.  Mus.,  vol.  7,  1856,  p.  1740. 
ParathyrU  f  perspicilla  Kirby,  Syn.  Cat.  Lep.  Het.,  vol.  1, 1892,  p.  853,  sp.  13. 
ParathyrU  perspiciUa  Busck,  Smiths.  Misc.  Coll.,  vol.  59, 1912,  pp.  4,  8-10,  pi.  1. 
Arrhenophane$  perspicilla  Waubinoham,  Biol.  Ceiit.-Amer.,  vol.  4, 1912,  p.  205, 

pi.  7,  fig.  7. 

No  additional  material  of  this  interesting  species  was  obtained 
since  my  note  on  it  last  year.  It  is  recorded  from  French  Guiana, 
Para,  Brazil^  and  from  the  Canal  Zone,  Panama.  The  larva  is  a 
case  maker  and  feeds  in  silk-lined  galleries  in  Polyporua. 

ARRHBNOPHAHBS  CmQTTrrA,  n«w  tpecieg. 

Male. — ^Labial  palpi  light  ochreous,  tinged  with  brown.  Tongue 
absent.  AntennaB  finely  ciliated  throughout.  Face  and  head 
ochreous.  Thorax  ochreous,  mixed  with  dark  brown;  posterior  tuft 
long  and  thin.  Basal  two-thirds  of  the  forewings  golden  brown 
suffused  with  dark  burnt  brown;  an  indistinct,  oval,  light  ochreous 
spot  on  the  middle  of  the  fold  edged  with  black;  a  larger,  quadrangular, 
whitish  ochreous  spot  at  basal  third  of  costa;  at  the  end  of  the  cell  an 
indistinct  group  of  black  scales  and  base  of  costa  darker  than  the  rest  of 
the  wing;  apical  third  of  the  wing,  rather  sharply  separated  from  the 
basal  dark  part,  is  covered  with  large,  circular  or  oval,  whitish, 
semitransparent  spots,  with  the  narrow  intervals  light  golden  brown; 
cilia  white  with  a  dark  brown  pencil  at  apex  and  with  tomal  pfiri 
blackish  brown.    Hindwings  blackish  brown  with  large,  ochreous 
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white,  semitransparent  spots;  basal  third  whitish,  a  large,  white  spot 
of  irr^ular  outline  across  the  base  of  veins  at  the  end  o£  the  cell  and 
two,  small,  round,  white  dots  near  tomus;  also  a  larger  white  spot  on 
the  middle  of  termen;  cilia  blackish  brown  except  for  white  tufts  at 
apex  and  on  the  middle  of  termen.  Abdomen  and  legs  golden  yellow ; 
claspers  and  uncus  very  long,  nearly  a  third  of  the  abdomen. 

Alar  expanse. — 12  mm. 

HdbiUU. — Cabima,  Panama. 

Type-spedmen.—CfLi.  No.  16766,  U.S.NJ4. 

Female, — ^Not  known  but  probably  much  larger.  The  species  has 
the  venation  of  the  present  genus,  but  the  wing  ornamentation  of 
Cnissostages  Zeller,  which  is  not  kno¥m  to  me  except  through  descrip- 
tions and  figures.  Mr.  Durrant  states  that  this  latter  genus  has  vein 
9  and  10  in  the  forewing  stalked  with  8  free,  and  if  this  proves  a 
constant  character  it  will  amply  separate  the  two  genera,  which,  how- 
ever, are  closely  related. 

CnissosUiges  is  also  a  fungus  feeder,  according  Zeller,  on  Boleiis 
arbcrum. 

Family  TINEIDJE. 

HARMACLONA,  new  genus. 

Type, — Harmadona  cossideUa,  new  species. 

Labial  palpi  recurved;  second  joint  long  and  bushy,  especially 
laterally,  reaching  to  middle  of  face;  termmal  joint  very  short  and 
blunt,  ere6t.  Antennas  in  the  males  very  short,  bipectinate;  in  the 
females  somewhat  longer,  but  less  than  half  the  forewiog;  thickened 
with  scales ;  simple.  Face  and  head  clothed  with  erect  scales.  Fore- 
wings  long,  narrow;  costa  and  dorsum  straight,  parallel;  apex  bluntly 
pointed,  termen  oblique;  12  veins;  2  from  outer  fifth  of  cell;  3  and  4 
approximate  from  end  of  cell;  7  and  8  stalked,  both  to  costa;  11  from 
before  middle  of  cell;  internal  veins  prominent,  one  from  between  10 
and  11  to  between  6  and  7,  another  from  base  to  veia  5.  Hindwings 
broader  than  forewings;  elongate;  triangular;  costa  straight;  termen 
very  oblique;  apex  bluntly  pointed;  8  veins,  all  separate;  3  and  4 
approximate  from  the  comer  of  the  cell;  5  and  6  somewhat  approxi- 
mate; 6  and  7  parallel,  oblique;  cross  vein  between  8  and  the  cell; 
cilia  short,  scaling  sparse;  both  wings  being  semitransparent.  Pos- 
terior tibi»  with  long  loose  hairs  above. 

The  short,  pectinated  male  antennse  and  the  strong  internal  veins 
as  well  as  the  robust  body  and  the  sparse  scaling  remiad  strongly 
of  the  family  Cossidse. 

HARliACLONA  COSSmBLLA,  new  tpedM. 

Labial  palpi  white,  sprinkled  with  reddish  brown.    Face  and  head 

•  reddish  white  sprinkled  with  brown.    Antenn©  dark  brown  with 

slight  fugitive  white  scaling  in  the  male.    Thorax  reddish  white  with 
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a  large,  central,  velvety  brown  patch  and  blackish  brown,  posterior 
tuft;  patagjna  with  a  velvety  brown  spot  at  base.  Forewings  viola- 
ceous white  with  strong  iridescent  refiectionB;  sparsely  scaled;  seini- 
transparent;  dusted  with  light  brown,  each  scale  having  a  light 
brown  dot;  along  the  veins,  especially  on  dorsal  half,  are  interrupted 
lines  of  scattered  black  scales;  near  apex  are  three  small  costal  and 
three  small  dorsal  blackish  brown  spots;  cilia  white,  sprinkled  with 
black.  Hindwings  hyaline,  bluish,  iridescent  with  darker  veins  and 
yellowish  white  cilia.  Abdomen  long  and  robust,  sparsely  clothed 
above  with  rusty  brown,  below  with  rusty  white  scales;  anal  tuft 
yellowish.  Legs  white  sprinkled  with  brown  and  with  brown  tarsal 
joints. 

Alar  expanse, — 22-42  mm. 

HaMtat. — Cabima,  Porto  Bello,  and  Alhajuela,  Panama,  April  to 
October. 

Type  spedmen.—CAt.  No.  16767,  U.S.NJil. 

The  United  States  National  Museum  possesses  a  large  s^ies  of  this 
singular  species  from  Orizaba  and  Jalapa,  Mexico,  Sixola  River  and 
Juan  Yinas,  Costa  Rica,  W.  Schaus,  collector,  and  from  Misantla, 
Mexico,  R.  Muller,  collector. 

Genus  AMYDRIA  Clemens. 

Type. — Amydria  ejffrenateUa  Clemens. 

AMTDRIA  UMBRATICELLA,  new  i 


Brush  on  second  joint  of  labial  palpi  dark  brown  mottled  with 
black;  terminal  joint  brown  with  two,  ill-defined  and  indistinct,  black 
annulations.  Face  light  ochreous.  Head  somewhat  darker  ochreous. 
Thorax  black.  Forewing  light  ochreous  suffused  with  brown  and 
black;  entire  costal  edge  broadly  black;  a  round  black  dot  at  the  end 
of  the  cell;  the  area  between  this  dot  and  tomus  strongly  mottled 
with  black  and  dark  brown;  a  small  black  dot  at  the  base  of  dorsal 
edge;  entire  wing  irregularly  sprinkled  with  single  black  and  brown 
scales;  ciUa  light  ochreous  mottled  irregularly  with  black.  Hind- 
wings  dark  brownish  fuscous  with  lighter  ochreous  cilia.  Abdomen 
dark  brown.  Legs  dark  brown;  tarsi  broadly  annulated  with  black. 
The  males  are  much  smaller  than  the  females  and  rather  lighter  in 
color. 

Alar  expa/nse. — Females,  20-22  mm;  males,  11-14  mm. 

Habitat. — La  Chorrera,  Alhajuela,  Porto  Bello,  and  Trinidad  River, 
Panama.    March  and  Jime. 

Type-specimen.— Ceit.  16768,  U.S.NJif . 

Commonly  taken  in  copulation,  in  the  thatched  roofs  of  native 
houses  and  at  light. 
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Genus  SCARDIA  Treitche. 
Type. — Scardia  holeti  Fabricius. 

SCAKDU  I8TH1IIKLLA,  IMW  ^edM. 

Labial  palpi  light  ochreous  brown  on  tlie  inner  side,  blackiah  brown 
exteriorly.  Face  and  head  light  ochreous  brown;  verteoc  touched 
with  blackish  brown.  AntennsB  ochreous.  Thorax  blackish  brown; 
tips  of  patagina  ochreous.  Forewing  dark  bluish  brown  overlaid  with 
Uack  and  with  strong  golden  and  iridescent  reflections;  costal  edge 
with  small,  indistinct,  geminate,  ochreous  spots,  hardly  discernible 
on  basal  half,  more  distinct  on  apical  ihird;  a  broad,  light,  ochreous 
area  along  terminal  edge  sprinkled  with  black  and  brown  scales;  the 
ochreous  space  reaches  from  just  before  apex  on  the  costal  .edge  to 
apical  third  of  dorsum ;  tlie  edge  toward  Hie  basal  dark  part  is  undulat- 
ing; a  black  projection  at  the  end  of  the  cell  encroaches  upon  the  light 
part  and  just  bdow  Hie  light  part  projects  into  the  dark  area;  a  series 
of  small,  dark  brown  dots  along  the  apical  and  terminal  edges.  BSnd- 
wings  dark  purplish  brown,  with  yellowish  cilia.  Abdomen  dark 
brown  above,  light  ochreous  on  the  under  side.  Legs  ochreous, 
strongly  barred  with  blackish  brown  exteriorly. 

Alar  expanse. — 30  mm. 

HdbUal. — ^Porto  Bello,  Panama,  March. 

Type^pecimen.'-Cat.  No.  16769,  U.S.N.M. 

A  large,  typical,  narrow-winged  species,  close  to  4^.  ccloradeBa 
Dietz,  but  without  any  dorsal  ochreous  markings. 

SCARDIA  MIHIMBLLA,  iwir  ■poclii- 

So  nearly  identical  in  coloration  and  markings  to  the  foregoing 
species  as  to  surest  their  identity,  but  only  about  half  the  size  of 
S.  isOttmdla.  The  only  difference  seems  to  be  the  more  clearly 
defined  costal  geminate  spots,  the  lighter  underside  of  the  wing,  and 
the  lighter  colored  abdomen  of  8.  minimeQa,  aU  of  which  might  be 
variation  only.  Such  extreme  variation  in  size,  however,  is  not  normal 
within  this  genus,  and  it  is  clearly  obligatory,  as  well  as  undoubtedly 
correct,  to  consider  them  distinct. 

Alar  expanse. — 14-17  mm. 

BabiUU. — ^Porto  Bello,  Panama,  March. 

Typ&'Specimen.—C^Lt.  No.  16770,  U.S.N.M. 

a4843'— ProaN^.voU7— 14 6 
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Fanuly  ACROLOPHED-a;. 
Genus  ACROLOPHUS  Poey. 
Type. — Aeroloplms  vitelluB  Poey. 

ACROLOPHUS  PAKAMJI,  no 


Male. — ^Labial  palpi  reaching  vertex;  first  joint  long  and  curved; 
second  and  third  joints  short,  erect;  first  and  second  joints  thickened 
with  appressed  scales,  slightly  projecting  at  apex,  light  ochreous  gray 
on  their  inner  side  and  at  apex,  dark  brown  exteriorly;  terminal  joint 
flattened,  tolerably  pointed,  blackish  brown  with  extreme  tip  light 
ochreous.  Face  and  head  light  ochreous  brown  mixed  with  gray  and 
white  scales.  Thorax  ochreous  brown.  Forewing  light  ochreous 
brown  mixed  with  white,  dark  brown,  and  black  scales;  pattern  very 
poorly  defined,  but  a  broad,  oblique,  dark  brown  streak  may  be  made 
out  from  the  middle  of  the  fold  to  costa  just  before  apex,  adjoining 
the  base  of  which  is  a  laige,  blackish  brown  spot  on  the  lower  edge  of 
the  cell;  a  series  of  well  defined,  blackish  brown  costal  spots  and  some 
diffused  maiginal  bro¥m  spots  on  terminal  edge.  H^dwings  dark 
brownish  fuscous.  Abdomen  dark  brown  with  light  ochreous  under- 
side and  anal  tuft.  Uncus  and  lateral  claspers  slender,  curved  down- 
ward and  inward  at  tip.  Legs  ochreous  on  their  inner  side,  dark 
brown  exteriorly;  tarsal  joints  blackish  brown  with  narrow  ochreous 
annulation.  On  the  underside  of  the  thorax  just  under  the  forewing 
is  a  large,  dense  tuft  of  ochreous  gray  hairs,  which  can  be  erected  so  as 
to  obscure  the  sides  of  the  head  and  the  base  of  the  forewings. 

Alar  expanse. — 10-12  nma. 

The  females  which  were  repeatedly  taken  in  copulation  with  the 
males  are  considerably  larger  and  with  more  pointed  wings  and  rather 
lighter  in  general  color.  The  labial  palpi  are  hardly  as  long  as  in  the 
males  and  more  porrected.    They  have  no  thoracic  tufts. 

Alar  expense. — 17-21  mm. 

HdbiUU. — ^Alhajuela,  Cabima,  Trinidad  River,  Tabemilla,  Paraiso, 
and  Corozal,  Panama.    April,  May  and  June. 

Type-epedmen.-Oht.  No.  16771,  U.S.N.M. 

In  a  series  of  more  than  sixty  males,  hardly  two  are  quite  alike  and 
the  different  state  of  preservation  adds  much  to  the  variation,  but  the 
general  habitus,  as  well  as  the  structural  characters,  makes  it  easy  to 
place  the  species,  which  appears  to  be  close  to  A.  ridicula  Meyrick, 
described  from  a  unique  male  from  Dutch  Guiana. 

ACROLOPHUS  BIFXJRCATA,  mm  ipedM. 

Labial  palpi  dark  grayish  brown,  very  long,  slender,  overarching 
the  head  but  held  rather  erect;  each  joint  thickened  with  scales  toward 
the  tip;  in  the  third  joint  these  apical  scales  form  a  small  free  brush, 
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^ving  the  joint  the  appearance  of  being  bifurcate.  Head  and  thorax 
ochreouB  brown.  Forewings  dark  grayish  brown  dusted  with  black 
and  with  numerous  short,  transyerse,  blackish  streaks;  two  faint, 
]]g^t  ochreous,  longtitudinal  streaks,  one  through  the  middle  of  the 
wing  from  base  to  the  end  of  the  cell,  the  other  along  the  fold ;  at  basal 
fonrth  just  above  the  fold  is  a  small, reddish  brown,  black  edged  spot; 
dQia  ochreous  brown  dusted  with  black.  Hindwings  dark  brown. 
Abdomen  dark  brown  aboTe,  dark  ochreous  on  the  underside.  Legs 
dark  ochreous,  broadly  barred  with  blackish  brown. 

Alar  expanse. — 14-1 7  mm. 

HaJnUU. — Corozal,  La  Chorrera,  and  Alhajuela,  Panama.  April, 
May. 

Type-gpeeimen.—CsLt.  No..  16772,  U.S.N.M. 

Recognized  among  the  small  sized  species  described  in  the  genus 
by  the  long,  slender,  peculiarly  tufted  palpi. 

ACatOLOPHUS  BACTRA,  IMV  ■pedii. 

Labial  palpi  light  ochreous  mottled  with  black  exteriorly,  long, 
slender,  compressed,  overarching  thorax;  two  first  joints  somewhat 
thickened  with  appressed  scales;  terminal  joint  with  large,  rounded, 
compressed  tuft.  Face  light  ochreous.  Head  and  thorax  dark 
brownish  fuscous.  Forewing  unusnaUy  narrow  and  pointed,  of  the 
same  size  and  shape  as  the  Tortricid  genus  Bactra;  light  ochreous 
brown,  overlaid  with  darker  brown  and  black  scales;  a  series  of  equi- 
dBstanty  blackish  brown,  costal  spots;  a  large,  blackish  blotch  at  the 
end  of  the  cell  and  a  blackish,  oblique  streak  on  the  base  of  the  cell ;  a 
blackish  brown  marginal  line  along  termen;  cilia  ochreous  dusted 
with  black.  Hindwings  light  fuscous.  Abdomen  dark  brown  with 
lighter  brown  underside  and  ochreous  anal  tuft.  Legs  light  ochreous 
brown. 

Alar  expanse. — 15-16  mm. 

Habitat. — ^Alhajuela,  Panama. 

Type-Specimen.— C&t.  No.  16773,  U.S.N.Mr. 

The  type-specimen  has  veins  7  and  8  stalked,  9  free;  another  speci- 
men has  vein  9  out  of  7 +8. 

The  pointed  forewings  single  out  this  species  among  the  small 
AcrolophidsB. 
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[SCIZNTIFIC  RESULTS  OF  THE  PHILIPPINE  CRUISE  OF  THE  FISHERIES  STEABIER 
"ALBATROSS.'*  1907-1910^No.  31.] 

NEW  SPECIES  OF  CRABS  OF  THE  FAMILIES  GRAPSID^ 
AND  OCYPODID^. 


By  Mart  J.  Rathbun, 
AstUtant  Curator  of  Marine  InverUbrate$,  United  8tats$  National  Mtueutn, 


The  new  species  and  subspecies  here  described  will  be  illustrated 
in  the  final  report  on  the  collections  obtained  in  Philippine  and 
adjacent  waters  during  the  years  1907-1910  by  the  steamer  AVhUtoss 
of  the  United  States  Bureau  of  Fisheries. 
The  new  forms  are  as  follows: 

Varuna  aUimana. 

PtychognaOiUS  guijvlugani. 

Sesarma  {Sesarma)  palawanense. 

Sesarma  (Sesarma)  vicentense. 

Sesarma  (Sesarma)  mindanaoense. 

Sesarma  (Sesarma)  edwardsi  phUippinense. 

Sesarma  (Sesarma)  sequifivns. 

Sesarma  (Sesarma)  tectum. 

Sesarma  (Hohmetopus)  limhense. 

Sesarma  (Parasesarma)  dumacense. 

Sesarma  (Parasesarma)  moluccense  jamdense. 

Sesarma  (Parasesarma)  pangaurarunse, 
Macrophihalmvs  sandaJcani. 

DotiUa  sigiBorum, 
Tymparuymerus  phUippinensis. 
The  genus  Varuna^  is  expanded  to  include  those  species  of 
Ptychognaihus  in  which  the  front  is  prominent,  sublaminar,  its 
margin  horizontal  and  distant  from  the  anterior  border  of  the 
antennular  cavities;  the  antero-lateral  teeth  well-marked  and  acute; 
the  upper  siuf  ace  of  the  wrist  subquadrilateral  and  armed  at  the 
inner  angle  with  a  tooth  or  spine;  all  of  which  characters  are  common 
to  typical  Varuna.  The  species  added  to  Varuna  resemble  Ptychog- 
naihus in  haying  the  exognath  wider  in  the  male  than  in  the  female. 

1  Mflne  Edwards,  Diet  Claas.  Hist.  Nat.,  vol.  16, 1830,  p.  Ul. 
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The  genus  Varuna  as  now  modified  comprises  the  following  species: 
Varuna  Utterata  (Fabricius,  1798).    Type-species. 
Varuna  tomentosa  Pfeffer,  1889. 
VaruTia  dentata  (de  Man,  1892). 
Varuna  spinicarpua  (Ortmann,  1894). 
Varurui  poUeni  (de  Man,  1895). 
Varuna  affinis  (de  Man,  1895). 
Varwna  onyx  (Alcock,  1900). 
Varwna  altimana  Rathbun,  1914. 

Family  GRAPSIDiE. 

VARUNA  ALTIMANA,  n«w  ipectes. 

Type^ocality. — ^Point  Jamelo,  Luzon;  river,  in  20-foot  seine; 
July  13, 1908;  1  male. 

Type.— Cdii.  No.  44558,  U.S.N Jtf. 

ZWmerwioTW. — ^Male  type,  length  20.7  mm.,  width  21.8  mm. 

Surface  uneven;  H-depression  deep;  a  groove  either  side  of  the 
intestinal  region;,  a  transverse  groove  runs  inward  behind  the  second 
and  behind  the  third  tooth;  frontal  and  hepatic  re^ons  depressed; 
surface  finely  punctate  and  covered  with  still  finer  reticulating  lines 
formed  by  flattened,  confluent  granules.  Front  broad,  prominent, 
feebly  bilobed,  its  lateral  margins  making  an  obtuse  angle  with  the 
anterior  margin.  Upper  border  of  orbit  strongly  S-shaped,  fonning 
at  its  union  with  the  front  a  closed  Assure  ending  in  a  triangular 
sinus.  Antero-lateral  margins  moderately  convergent,  3  teeth  acute, 
with  straight  sides  and  separated  by  deep,  narrow  sinuses.  Postero- 
lateral margins  subparallel,  slightly  sinuous;  a  granulated  line, 
beginning  a  little  ways  from  the  margin  and  considerably  behind 
the  last  lateral  tooth,  forms  the  upper  boundary  of  the  very  short 
and  broad  obliquely-vertical  section  of  the  branchial  region. 

Antennules  obliquely  folded;  nasal  lobe  triangular.  Sides  of 
ischiognath  parallel;  in  the  male  the  exognath  is  large  and  much 
swollen;  reaching  nearly  to  the  end  of  the  merognath  and  one  and 
three-fifths  times  as  wide  as  the  ischiognath;  in  the  female  the 
exognath  is  much  flatter  and  nar]X)wer,  being  not  quite  so  wide  as  the 
ischiognath. 

Chelipeds  stout  in  male;  a  fringe  of  hair  on  upper  and  inner  edges 
of  merus;  carpus  with  a  long  spine  which  is  triangular  at  the  base, 
the  tip  acuminate,  a  tubercle  at  base  of  spine,  just  below  anterior 
margin  of  segment;  palms  high,  postero-inferiorly  much  swollen, 
posteriorly  rugose;  upper  mai^in  compressed  and  elevated  in  a  flat 
lobe  occupying  the  proximal  two-thirds;  fingers  very  broad  and  flat, 
narrowly  gaping;  inmiovable  finger  horizontal,  with  a  blunt  longi- 
tudinal ridge  continued  almost  imperceptibly  on  the  palm,  and  a 
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sinus  in  the  prehensile  margin  near  the  tip^  teeth  9-11;  dactjlus 
strongly  arched^  armed  with  about  13  irregular  teeth.  CbeUpeds  of 
female  weak,  the  palm  and  fingers  each  with  a  well-marked  ridge. 

Legs  narrow;  margins  hairy;  last  3  joints  heavily  fringed  below; 
a  sharp,  subdistal  spine  on  merus. 

Abdomen  of  male  subtriangular;  terminal  segment  one  and  one- 
half  times  as  long  as  its  middle  width. 

This  species  is  nearest  to  F.  affinis  (de  Man)  ^  but  has  a  more 
sinuous  orbital  margin,  a  different-shaped  maxilliped  (exognath 
wider,  and  ischiognath  not  widening  distaUy),  a  longer,  slenderer 
carpal  spine,  a  lobe  on^upper  margin  of  hand,  a  gape  between  the 
fingers. 

F.  ^nicarpua^  has  a  more  even  carapace;  less  sinuous  orbital 
margin;  nasal  lobe  with  sides  angled,  not  straight;  hand  without 
a  lobe  above;  merus-joints  of  legs  with  a  small,  inconspicuous  spine; 
abdomen  of  male  narrower. 

The  lateral  maigins  of  the  carapace  are  less  incurved  anteriorly 
than  in  F.  tomefnJtom  *  or  litUrata  ^  so  that  the  carapace  is  squarer. 
llie  union  of  the  anterior  with  the  lateral  edges  of  the  front  makes 
more  of  an  angle  than  in  either  of  those  species,  where  the  comers 
are  rounded  off. 

PrrCHOOllATHITS  OtTUULUOAin,  IMW  ■jactoi. 

Type-hcdlity. — Guijulugan,  Negros;  April  2, 1908;  2  males,  2  females, 
adult  (1  female  ovig.). 

Type.— Cat.  No.  44668,  U.S.N Jf. 

DimensioTis. — ^Length  of  largest  male,  8  mm.,  width  9.3  rnm. 
Length  of  ovigerous  female  8  mm.,  width  9  mm. 

Associated  with  P.  barbata  at  Guijulugan,  were  four  specimens  of 
a  closely  allied  species. 

Carapace  a  little  broader  than  long,  flat,  regions  indistinct;  post- 
frontal  tubercles  well  marked;  the  oblique  portion  of  the  branchial 
re^on  is  separated  from  the  horizontal  portion  by  a  fine  granular 
line  in  the  posterior  half. 

Front  sinuous,  prominent,  half  as  wide  as  greatest  width  of  cara- 
pace; edge  without  a  line  of  granules. 

Antero-lateral  teeth  3,  blunt,  the  first  or  orbital  tooth  the  longest, 
the  last  tooth  very  small;  teeth  not  projecting  sideways,  sinuses' 
triangular. 

Upper  border  of  orbit  sinuous  and  oblique.  The  antennules  fold 
nearly  transversely.  Epistome  very  narrow,  almost  Unear;  posterior 
border  crenulate. 

t  PtwAo^mOnu  t^finii  de  Man,  ZooL  Jaliib.,  Syst.,  vol.  9, 1896,  p.  97;  vol.  10, 1896,  pi.  28,  fl^  n,  7La,  Sift, 
s  P^fdboyiMAM  tpMearpui  Ortmaon,  Zool.  Jalirb.,  Syst.,  toL  7, 1894,  p.  711,  pi.  23,  fl^  13, 131, 18k,  13f. 
•  PfeOar,  Jalirb.  Hambiirg.  Wias.  Anst.,  vol.  6, 1888  (1889),  p.  30. 
« (FiftlMriciDs)  Akock,  Joam.  Asiatk}  Soo.  Bencal,  voL  00, 1900,  p.  401,  and  synonymy. 
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The  maxillipeds  are  situated  a  considerable  distance  back  of  the 
edge  of  the  buccal  canity. 

Exognath  broader  than  ischiognath  in  both  sexes,  more  so  in  male 
than  in  female;  ischiognath  with  subparallel  sides;  antero-external 
lobe  of  merognath  very  broad. 

In  the  male  the  inner  angle  of  the  wrist  is  rectangular,  not  toothed; 
hand  massive,  with  a  squarish  patch  of  hair  at  the  distal  end,  which 
is  continued  part  way  on  the  fingers.  The  dactylus  is  a  little  more 
than  twice  as  long  as  the  upper  margin  of  the  pahn,  is  finely  toothed, 
and  when  closed  leaves  a  gap  between  it  and  the  horizontal  fixed 
finger;  the  latter  has  fewer  teeth,  2  or  3  of  wMch  near  the  middle  are 
large.  In  the  female  the  wrist  bears  an  equilateral,  acute  tooth  at 
its  inner  angle,  the  chela  is  weak,  with  a  well-marked  granulate  ridge 
above  the  lower  margin,  and  grooved  fingers;  near  the  tips  there  is 
on  the  inner  and  outer  surfaces  a  row  of  short  hairs  which  are  appressed 
against  the  homy  tips. 

Legp  rather  narrow;  no  spine  on  meropodites;  last  2  joints  moder- 
ately hairy;  the  second  and  third  pairs  are  about  one  and  three- 
fourths  times,  the  last  pair  one  and  one-fourth  times,  the  length  of 
the  carapace. 

Differs  from  P.  haxbaia  ^  in  having  the  carapace  a  little  narrower; 
front  more  advanced  and  less  deflexed,  lacking  the  double  row  of 
granules  in  that  species;  upper  line  of  orbit  more  oblique  and  more 
sinuous;  epistome  about  half  |is  wide;  distance  between  epistome 
and  maxillipeds  greater;  in  the  male  the  exognath  is  wider,  ischiog- 
nath narrower,  and  lobe  of  merognath  larger,  than  in  larJxUa;  these 
characters  are  present,  though  less  marked,  in  the  female;  inner  angle 
of  wrist  of  male  squarer,  inner  distal  margin  of  wrist  shorter,  so  that 
upper  surface  of  wrist  is  more  oblong  than  in  harhata  (this  differ- 
ence less  evident  in  female);  in  the  presence  of  a  row  of  short  hairs 
about  the  ends  of  the  fingers  in  the  female. 

SBSARMA  (8B8ARMA)  PALAWANBNSB,  new  ipeckt. 

Typer-localiiy. — ^River,  Nakoda  Bay,  Palawan  Island;  December  31, 
1908;  3  adult  females,  1  of  which  is  ovigerous. 

Type.— Cat.  No.  46792,  U.S.N.M. 

Dimensiana. — Female,  length  of  carapace  39.6  mm.;  width  between 
orbital  angles  41.8  nmi.;  width  between  epibranchial  teeth  40.5  mm.; 
width  between  posterior  angles  36.7  mm.;  width  of  front,  20.3  mm. 
Length  of  propodus  25.6  nmi.;  length  of  palm,  between  articulations, 
9  mm.;  length  of  dactylus,  upper  mai^,  17.6  mm. 

i(A.  Mflne  Edwards)  de  Kan,  ZooL  Jahrb.,  Byst,  vol.  9, 1896,  p.  106,  and  aynonymy;  vol.  10, 1806, 
pl.38,flg.23. 
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Carapace  a  little  broader  than  long,  narrowing  behind,  the  sub- 
rectangolar  epibranchial  tooth  at  some  little  distance  behind  the 
acute  orbital  angle,  the  margin  behind  the  second  tooth  slightly  con- 
cave. Surface  covered  with  tufts  of  coarse  hair,  intervening  spaces 
smooth  except  for  the  customary  granulate  lines  on  the  postero-lateral 
portions.  Regions  deeply  separated  from  one  another.  Postfrontal 
lobes  separated  by  deep  and  wide  U-shaped  sinuses,  of  which  the 
median  is  much  lai^^er  than  the  lateral;  submedian  lobes  more  than 
one  and  one-half  times  as  wide  as  outer  lobes.  Surface  of  front  very 
much  as  in  iS.  tsenioUttum  White,^  being  concave  and  smooth  except 
for  a  few  tubercles;  lower  margin  very  sinuous.  Upper  maigin  of 
orbit  long  and  sinuous  and  directed  backward  to  the  orbital  tooth. 

Upper  margin  of  merus  of  cheliped  armed  with  a  large  flat  sub- 
distal  tooth;  inner  margin  sparingly  denticulate  or  spinose  and 
expanded  distally  in  a  broad  tooth.  Outer  surface  of  merus  and 
carpus  covered  with  granulated  lines  and  tubercles;  inner  angle  of 
carpus  armed  with  a  subrectangular  tooth;  outer  and  upper  surface 
of  propodus  covered  with  tubercles,  which  for  the  most  part  are 
depressed  and  separated  by  reticulating  grooves;  fingers  devoid  of 
granules  or  tub^tdes  except  on  the  upper  part  of  the  dactylus; 
upper  margin  of  palm  thin,  crossed  by  short,  crowded  and  nearly 
longitudinal  lines  of  granules,  close  to  which  runs  a  single  line  of 
smaller  granules  extending  from  the  articulation  with  the  carpus  to 
the  tooth  at  the  distal  end  of  the  upper  margin;  no  pronoimced 
transverse  elevation  on  inner  surface  of  palm,  but  a  feeble  trace  of  a 
ridge;  this  surface  is  sparingly  dotted  with  granules;  fingers  with  a 
narrow  gape  (in  the  female),  prehensile  edges  furnished  with  low 
uneven  teeth;  upper  edge  of  dactylus  margined,  and  milled  incon- 
spicuously on  the  proximal  half  with  about  25  grooves  which  stop 
short  of  the  basal  end. 

Ambulatory  legs  broad;  third  pair  one  and  two-thirds  times  as 
long  as  carapace;  merus  joints  broad,  that  of  third  pair  a  little  over 
twice  as  long  as  broad,  and  armed  with  a  strong,  acute  subdistal 
tooth;  propodi  long  and  dactyli  short,  the  latter  seven-tenths  as  long 
as  the  former  in  the  third  pair.     . 

Terminal  segment  of  female  abdomen  a  Uttle  longer  than  wide  and 
so  deeply  invaginated  in  the  sixth  segment  that  the  latter  reaches 
nearly  as  far  forward  as  does  the  terminal  segment. 

Closely  allied  to  S.  tsmiolatum  from  which  it  differs  in  its  longer 
and  narrower  carapace;  narrower  front;  in  the  greater  difference  in 
the  width  of  the  outer  and  inner  frontal  lobes;  in  the  granulate,  not 
pectinate,  ridge  near  the  upper  margin  of  the  palm,  which  is  closer 
to  that  margin  and  not  straight  but  follows  the  slight  curve  of  the 
margin;  and  in  the  absence  of  a  transverse  ridge  inside  the  palm. 

1  Aloook,  Joam.  Asiatic  Soe.  Bengal,  voL  69, 1900,  p.  419,  and  Bjnoaymy, 
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Our  species  resembles  also  S.  Jafondii  Hombron  and  Jacqiiinot/ 
which  has  a  similar  ornamentation  on  the  upper  margin  of  the  palm, 
no  ridge  inside  the  palm,  but  the  upper  margin  of  the  movable 
finger  entirely  smooth;  in  this  last  character,  8.  patatoanense  is 
intermediate  between  ts&nidlatum  and  Jafondii.  The  latter  has  an 
even  broader  carapace  than  tseniolatum,  and  its  side  margins  are 
parallel  instead  of  convergent. 

SBSARICA  (SSSAHMA)  YICSHTBNSB,  naw  ^pedas. 

Type4ocality. — ^Port  San  Vicente  (Luzon  side),  Palaui  Island,  oflF 
northern  Luzon;  beach;  Nov.  15,  1908;  1  male. 

Type.— C&t.  No.  45758,  U.S  Jf  .M. 

Dimensions. — ^Male,  length  8.8  mm.,  width  at  orbital  angles  9.2  mm., 
posterior  or  greatest  width  9.7  mm.,  width  of  front  4.6  mm. 

A  small,  square  species  with  3-toothed  side  margins  and  a  vertical 
front.  Qarapace  a  little  wider  than  long,  sides  nearly  parallel  but 
slightly  diverging  posteriorly,  and  a  little  concave  behind  the  third 
tooth;  dorsal  surface  almost  flat,  except  near  the  front  and  postero- 
lateral comers;  regions  delimited,  surface  roughened  with  crowded 
flattened  granules  anteriorly  and  with  confluent  grooves  and  pits 
posteriorly;  on  the  hepatic  and  anterior  branchial  regions  there  are 
also  unequal  bead-granules.  Suprafrontal  lobes  nearly  transverse, 
separated  by  very  small  emarginations,  the  lobes  of  the  inner  pair  a 
little  more  than  one  and  one-half  times  as  wide  as  those  of  the  outer 
pair;  from  these  lobes  the  front  descends  abruptly,  lower  margin 
horizontal,  sinuous  with  two  broad,  shallow  lobes  and  an  equally 
broad  median  sinus;  sides  of  front  parallel,  lower  comers  rounded, 
surface  finely  granulous,  a  tubercle  on  each  side  near  the  lower 
margin  almost  in  line  with  the  notch  between  the  outer  and  inner 
postfrontal  lobes. 

Upper  margin  of  orbit  inclined  obliquely  backward  and  outward 
to  the  acu tangled  antero-lateral  tooth;  this  is  separated  by  a  well- 
marked  notch  from  the  second  tooth  which  is  small  and  obtusangled; 
the  third  tooth  is  simply  a  smooth  swelling  of  the  margin. 

Epistome  covered  with  vesicular  pubescence.  Merus  of  outer 
maxillipeds  equal  in  length  to  the  ischium,  its  antero-lateral  angles 
rounded  off. 

Only  the  left  cheliped  is  present  and  that  is  rather  small,  not  one 
and  one-half  times  as  long  as  the  carapace.  Lower  and  inner  margins 
of  merus  denticulate,  outer  surface  covered  with  short  rugss,  upper 
margin  formed  by  parallel,  oblique  rugas.  Upper  smface  of  carpus 
crossed  by  granulated  rugae,  inner  angle  bluntly  rounded.  Outer 
surface  of  hand  nearly  smootii,  punctate,  upper  surface  covered  with 
sharp  granules,  and  near  the  margin,  with  obliquely  longitudinal  and 

1  Voy.  VAttntahe,  Atlas  of  Zoology,  Orastaoea,  1B52  <r),  pi.  6,  flgs.  4  and  D. 
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broken  lineB  of  granules;  upper  haJi  of  inner  surface  sparingly  granu- 
loua,  no  transverse  ridge  present.  The  fingers  do  not  gape  when 
closed;  although  tlie  irr^ular  teeth  do  not  fit  snugly  together;  the 
iq>per  margin  of  the  dactyl  bears  6  spinules  on  the  proximal  half. 

Merus  joints  of  legs  diTninishmg  toward  both  ends,  upper  surface 
roughened  with  fine  granules,  anterior  margm  with  a  short  subdistal 
tooth  tipped  with  a  back  bristle,  merus  of  third  pair  about  two  and 
three-fourth  times  as  long  as  wide.  Last  three  joints  narrow,  bor- 
dered with  dark  bristles;  dactyli  nearly  straight  till  near  the  tip,  a 
little  longer  than  their  respective  propodi. 

In  the  nude  abdomen  the  margins  are  concave  from  the  beginning 
of  the  fourth  to  the  beginning  of  the  sixth  segment;  terminal  segment 
lai^,  as  wide  as  long,  and  as  wide  as  the  adjoining  end  of  the  sixth 
s^;ment. 

This  species  is  most  nearly  related  to  S.  sinense  Milne  Edwards.*  It 
differs  from  sinense  in  its  narrower  front,  only  half  as  wide  as  the  dis- 
tance between  the  orbital  angles,  in  having  a  third  tooth  on  the  side 
margiDs,  in  the  middle  part  of  the  outer  surface  of  the  palm  being 
nongranulate,  and  in  the  absence  of  a  transverse  granular  line  on  the 
imier  surface. 

SBSARMA  (SBSABICA)  lONDAHAOBNSE,  new  ifadet. 

I)/pe4ocality. — Small  stream  south  of  Cotabato,  Mindanao;  May 
20,  1908;  1  female. 

Type.— Cat.  No.  45765,  U.S.N.M. 

Dimensions. — ^Type  female,  length  of  carapace  18.2  nun.;  width  at 
antero-lateral  angles  19  nun.,  width  at  postero-lateral  angles  20.2 
mm.,  width  of  front  11.2  mm.,  height  of  same  2.3  mm.,  length  of  pro- 
podus  of  cheliped  below  9.4  mmi.,  same  above  3.3  mm.,  height  of  same 
4.2  mm.,  length  of  merus  of  third  leg  15.6  mm.,  width  of  same  6  mm. 

Carapace  convex,  regions  well  marked,  especially  the  mesogastric 
and  the  cardiac;  a  groove  parallel  to  the  gastro-cardiac  groove  cuts 
off  a  narrow  strip  of  the  mesogastric  region  except  across  the  middle;  . 
surface  rough  with  coarse  pits  and  fine  grooves;  from  most  of  the 
pits  a  bunch  of  short  hairs  arises;  one  of  these  bunches  is  situated  on 
each,  of  the  4  tubercles  behind  the  postf rental  lobes;  the  tubercles  of 
the  outer  pair  are  further  forward  than  those  of  the  inner  pair  and  are 
nearly  the  size  of  the  postfrontal  lobes.  These  lobes  are  deeply  and 
widely  separated,  the  outer  ones  three-fifths  as  wide  as  the  inner  ones; 
the  intervening  furrows  are  continued  well  back  on  the  carapace; 
aides  of  front  parallel,  lower  rim  projecting,  in  dorsal  view  bilobed 
and  with  a  broad  median  sinus,  in  front  view  arcuate  and  a  little 
sinuous.  Upper  margin  of  orbit  oblique,  orbital  angle  acute;  outer 
margin  of  orbital  tooth  sloping  backward  and  inward;  next  lateral 

1  8ee  de  Man,  Zool.  Jahrb.,  Syst,  yoL  3, 1887,  pp.  648  and  (M». 
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tooth  rectangular;  a  trace  of  a  third  tooth,  indicated  by  a  thickening 
of  the  mai^in. 

Outer  surface  of  merus  and  carpus  of  cheliped  of  female  crossed  by 
short  granulated  rugSB;  merus  with  a  short  acute  tooth  above,  no 
lai^e  tooth  but  a  row  of  denticles  on  the  inner  margin;  no  tooth  at 
inner  angle  of  wrist;  palm  relatively  smooth  and  punctate,  finely 
rugose  in  the  proximal  and  upper  portions;  a  few  obliquely  longitudi- 
nal granulated  lines  at  the  upper  margin  and  just  inside;  inner  maigin 
almost  smooth.  The  lower  margin  of  the  propodus  is  nearly  straight; 
fingers  nearly  meeting,  irregularly  toothed;  dactylus  granulate  at 
the  proximal  end,  upper  margin  punctate. 

Tliird  leg  about  two  and  one-half  times  as  long  as  carapace,  its 
merus  over  two  and  one-half  times  as  long  as  wide;  a  sharp  spine 
above  each  merus;  margins  of  last  two  segments  and  distal  end  of 
carpal  segments  furry;  dactyli  with  long  horny  tips,  definitely  shorter 
than  their  respective  propodi  in  the  second  and  third  legs,  a  very  little 
longer  than  the  propodi  in  the  first  and  fourth  pairs. 

Near  S.  modestum  de  Man  ^  and  S.  longipes  Erauss.'  From  both  it 
may  be  recognized  by  the  wider  front,  different  slope  of  the  orbital 
tooth,  smoother  hands,  longer  merus  joints  of  the  legs;  from  the 
second  by  the  shorter  dactyli  of  the  legs. 

SBSARMA  (SBSARMA)  BDWARD6I  PmUPPmBNSB,  n&w  niMpaclM. 

Type4ocality. — ^Pangauran  River,  Port  Caltom,  Busuanga  Island; 
Dec.  15, 1908;  3  males,  3  females  (1  male  is  tyi>e);  also  Dec.  16, 1908, 
1  female  with  Rhizocephalid  parasite  under  the  abdomen. 

Type.— C^t.  No.  45750,  U.S.N.M. 

Dimensiona. — ^Type  male,  length  of  carapace  14.5  mm.,  width 
between  the  orbital  angles  16.7  mm.,  width  of  front  9.6  mm. 

This  subspecies  has  a  Uttle  wider  carapace  than  typical  edwardsi; 
the  chelffi  are  narrower,  the  fingers  more  elongate  and  more  hori- 
zontal; the  abdomen  of  the  male  with  the  terminal  segment  deeply 
inserted  in  the  sixth  segment.' 

Variety  irevipea  de  Man^  has  a  male  abdomen  similar  to  that  of 
pTiilippinenae,  but  has  much  shorter  legs.  The  legs  of  the  Philippine 
form  are  as  in  typical  edv)(irdsi.^ 


SBSARMA  (SBSARMA)  AQUIVRONS,  new  i 

Type4ocdliiy. — ^Pangauran  River,  Port  Caltom,  Busuanga  Island; 
Dec.  15, 1908;  1  male  (type),  1  female. 
Type.— Cat.  No.  45754,  U.S.N.M. 

1  Xth.  Senckenb.  nstorf.  Get.,  toL  26, 1W2,  p.  511»  pL  10,  figs.  8^8d. 
I  Die  SfldafrftimlMhen  Cnutaoeen,  1843,  p.  44,  pL  8,  figs.  2,  a,  h,  e,  d. 

•  See  Joom.  linn.  Soc  Londofn,  ZooL,  vol.  22, 1888,  pi.  13,  figs.  1-4. 
«  Z<xd.  Jahrb.,  Byst.,  irol.  4, 1880,  p.  426,  pL  0,  figs.  6a,  66. 

•  Idem,  pi.  0,  fig.  6e. 
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Dimensions. — Male^  length  of  carapace  9.6  mm.,  width  at  epibran- 
chial  tooth  11.4  imn.,  width  at  anterior  angles  11.2  mm.,  width  at 
posterior  angles  10.7  mm.,  width  of  front  7.2  mm.,  height  of  front  1 
mm.,  length  of  third  ambulatory  leg  6.5  mm.,  width  of  same  2.9  mm. 

DbtLnguished  by  the  slightly  marked  frontal  lobes  and  the  well- 
defined  upper  surface  of  the  pdm. 

Carapace  sensibly  wider  Uian  long,  wider  anteriorly  than  poste- 
riorly, widest  at  the  single  epibranchial  tooth,  lateral  margins  a  little 
concave;  surface  everywhere  punctate,  mesogastric  region  defined, 
as  is  also  the  posterior  cardiac  lobe;  oblique  lateral  lines  few,  about 
seven,  the  anterior  of  these  crossing  the  epibranchial  tooth.  Front 
very  wide,  widening  below,  superior  lobes  separated  by  shallow  fur- 
rows, the  lateral  ones  very  short;  outer  lobes  a  little  narrower  than 
inner;  surface  of  front  nearly  vertical,  lower  margin  arcuate,  although 
nearly  straight  at  the  middle.  Upper  margin  of  orbit  directed  very 
obliquely  backward  to  the  short  and  slightly  advanced  orbital  tooth; 
next  tooth  subrectangular. 

Maxillipeds  widely  gapiog,  the  merus  joints  obliquely  transverse. 
Chelipeds  of  male  unequal;  outer  surface  of  arm,  wrist,  and  proximal 
haU  of  palm  crossed  by  fine  granulated  nigss  which  on  the  middle  of 
the  palm  are  longitudinal;  no  spine  on  upper  margin  of  arm,  only  a 
bhmt  angle;  inner  margin  sparingly  denticulate  and  with  a  shallow 
rounded  prominence;  no  tooth  at  inner  angle  of  wrist;  chelea  pimo- 
tate;  upper  surface  of  palm  flattened,  limited  outwardly  by  a  smooth 
blunt  ridge  and  inwardly  by  an  tmeven  granulated  margin;  a  trans- 
verse line  of  granules  inside  palm,  otherwise  siuf ace  nearly  smooth. 
Fingers  moderately  gaping;  the  homy  extremity  embraces  the  sub- 
terminal  tooth  on  each  finger;  upper  margin  of  dactylus  with  a  line 
of  four  distant  spinules;  lower  margin  of  immovable  finger  straight 
except  at  tip;  prehensile  edges  irregularly  toothed,  three  teeth  on 
each  finger  enlarged. 

Ambulatory  legs  of  moderate  length;  carpal  and  propodal  segments 
densely  hairy. 

Abdomen  of  male  narrow,  with  a  large  terminal  segment  which  is 
nearly  as  wide  as  long. 

Besembles  the  very  briefly  described  8.  Iceve  A.  Milne  Edwards  ^ 
in  its  smooth  shining  carapace,  but  the  carapace  is  narrower  than  in 
heve  (where  it  is  7  mm.  X  10  mm.),  and  the  front  has  not  a  straight 
margin. 

The  carapace  has  considerable  resemblance  to  that  of  S.  semperi 
Bfiiger,*  but  the  legs  are  shorter,  the  palm  has  no  transversely  ob- 
lique ridges  above,  and  the  movable  finger  is  very  feebly  ornamented 
on  the  upper  margin,  instead  of  having  stout  tubercles. 


1  Noav.  Aich.  Hus.  Hist  Nat,  Paris,  vol.  5, 1869,  p.  27. 
s  Zool.  Jahrb.,  Sy8t»  voL.  7, 1808,  p.  630,  pi.  21,  fig.  1. 
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fllWAHMA  (8B8AKMA)  TBCTDM,  ne 

Ihfp€4ocdlity. — ^Port  San  Vicente,  Palaui  Island,  off  northern  Luzon; 
seine;  Nov.  14,  1908;  1  female  adult. 

Ihfpe.-—CAt.  No.  45766,  U.S.N.M. 

Dimenaiona. — ^Type  female,  length  18.3  mm.,  width  at  antero- 
lateral angles  18.4  mm.,  greatest  width  (at  middle  of  carapace)  20.2 
mm.,  width  of  front  12  mm.,  height  of  front  3.7  mm.,  length  of  pro- 
podus  of  cheliped  9.2  mm.,  height  of  same  4.8  mm.,  superior  length 
of  palm  3.6  mm.,  length  of  merus  of  third  leg  14.3  mm.,  width  of  same 
5.3  mm. 

This  crab  is  densely  covered  with  pubescence  everywhere  except 
on  the  corner,  the  terminal  half  of  the  fingers  and  the  homy  tips  of 
the  legs;  tufts  of  longer  hairs  are  disposed  on  carapace,  chelipeds, 
and  legs,  including  a  tuft  on  each  tubercle. 

Carapace  almost  square,  except  for  the  two  lobiform  teeth  which 
project  laterally  beyond  the  orbital  tooth  and  make  the  carapace 
wider  at  those  points.  Regions  limited  by  wide  grooves.  The  prinr- 
cipal  tubercles  are  as  follows:  One  large,  behind  each  frontal  lobe, 
the  middle  pair  further  back  than  the  outer  pair;  one  in  the  middle 
of  the  mesogastric  region,  and  one  on  each  side  and  nearly  in  the  same 
line  on  the  protogastric  region;  two  side  by  side  on  the  cardiac  region; 
about  three  on  each  branchial  region.  Before  the  hairy  coat  is  removed 
the  tubercles  seem  to  be  more  numerous.  The  surface  is  in  the  main 
smooth  and  shining,  and  there  are  no  oblique  ridges  on  the  postero- 
lateral regions.  Frontal  lobes  prominent  and  deeply  separated,  the 
outer  a  little  narrower  than  the  inner.  The  front  widens  from  above 
downward,  is  lowest  at  the  outer  ends  and  most  prominent  along  the 
lower  margin;  this  last  is  convex  in  front  view,  but  sinuous  from 
above,  showing  six  shallow  prominences;  surface  of  front  uneven. 
Upper  margin  of  orbit  very  oblique;  orbital  tooth  very  slightly 
advanced,  outer  margin  convex. 

Chelipeds  of  female  equal,  of  moderate  size.  Merus  with  a  subter- 
minal  tooth  on  upper  margin,  and  a  slight  prominence  but  no  tooth 
on  the  inner  margin.  Outer  surface  of  carpus  covered  with  low  tuber- 
cles; inner  angle  blimt.  ChelsB,  when  hair  is  removed,  smooth  and 
shining,  without  ornamentation  in  the  way  of  granules  or  lines  but 
with  two  or  three  depressed  and  inconspicuous  tubercles  on  upper 
siuf  ace,  and  fine  punctsB  in  a  reticulating  pattern  where  the  hairs 
are  inserted;  upper  margin  of  palm  blimt;  lower  margin  of  propodua 
nearly  straight;  fingers  slender,  prehensile  edges  finely  toothed  as 
far  as  to  the  homy  extremities  which  occupy  the  distal  third  and  are 
slightly  notched  where  the  tips  cross  each  other.  Merus  joints 
of  the  legs  bordered  by  irregular  tufts  of  hair  which  have  the 
appearance  of  lobes;  a  subterminal  tooth  on  anterior  margin; 
the  tufts  of  hair  on  the  upper  surface  of  merus,  carpus,  and  propodus 
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look  like  granules  or  tubercles,  but  wh&a  they  are  removed  the  surface 
is  seen  to  be  glossy  and  in  the  main  smooth  though  a  little  uneven; 
dactyli  shorter  than  propodi,  tapering  to  a  very  slender  homy  tip. 

Terminal  segment  of  abdomen  of  female  inserted  up  to  its  middle 
in  the  sixth  segment. 

S.  tectum,  in  the  absence  of  rugose  lines  on  the  postero-lateral  por- 
tions of  the  carapace,  in  the  shining  surface,  lack  of  roughness  or 
granulation,  coat  of  set®  and  hairs,  resembles  8.  Janatum  Alcock,^ 
but  the  latter  has  a  considerably  wider  carapace,  with  the  tufts  of 
hair  smaller,  more  numerous  and  more  uniform. 

SBSASMA.  (HOLOMSTOPIT8)  LIMBXirSB,  IMW  tpedM. 

Type4ocdlily. — ^Limbe  Island,  Gulf  of  Tomini,  Celebes;  November 
12,  1909;  1  male  (type),  2  females  (1  ovigerous). 

Type.—Cht.  No.  46920,  U.S.N.M. 

Dimerisions. — ^Male  type,  length  of  carapace  6.8  mm.,  width  at 
antero-lateral  angles  7.7  mm.,  width  at  postero-lateral  angles  7.2 
mm.,  width  of  front  4.4  mm. ;  ovigerous  female,  length  of  carapace 
11.7  mm.,  width  at  antero-lateral  angles  12.9  mm.,  width  at  postero- 
lateral angles  12.7  mm.,  width  of  front  7  mm. 

Carapace  deeply  sculptured;  not  only  are  the  interregional  grooves 
deep,  but  the  grooves  separating  the  postfrontal  lobes  are  continued 
halfway  to  the  mesogastric  region,  and  the  branchial  region  shows 
several  areolets  along  its  inner  border.  Surface  punctate  and  shining, 
witli  numerous  veiy  short  and  inconspicuous  hairs.  The  antero- 
lateral tooth  projects  forward  but  not  outward.  Where  the  foremost 
of  the  oblique  ricj^es  joins  the  side  margin,  the  latter  is  a  little  swollen. 
The  front  is  about  4  times  as  wide  as  high,  surface  concave,  sides 
eonveiging  below,  lower  margin  slightly  sinuous,  and  in  front  view, 
arcuate  as  well;  a  bunch  of  coarse  granules  near  the  nuddle  of  either 
half.  Postfrontal  lobes  somewhat  oblique,  outer  pair  slightly  nar- 
rower than  inner  pair. 

Arm  without  spme  above;  inner  maigin  with  a  triangular  tooth 
denticulated  on  the  edge.  Palm  rather  smooth,  sparingly  punctate, 
with  fine  rugae  near  the  wrist  and  sparse  granules  near  the  top ;  upper 
margin  a  single  slightly  angled,  granulated  line  running  obliquely 
backward  and  outward  from  the  distal  angle  of  the  palm  to  the  point 
where  it  curves  down  to  the  articulation  of  the  wrist.  Within  this 
margin  and  forming  part  of  the  inner  surface,  although  visible  from 
above,  there  are  2  or  3  granulated  hnes,  the  upper  of  which  is,  in  the 
male,  parallel  to  the  upper  mai^in;  the  others  are  also  oblique  but 
not  parallel.  The  upper  margin  of  the  finger  bears  8  or  9  scalari- 
form  tubercles  in  the  male;  in  the  female  the  tubercles  are  low  and 
mij  5  or  6  proximal  ones  are  discernible. 

iJonrn.  Adatie  Soc.  Bengal,  voL  60, 1900,  p.  41S;  lUos.  Zool.  Investigator,  Crust.,  pt.  10,  1902,  pi.  65, 
figs.4,te. 
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Legs  long  and  narrow,  the  third  pair  more  than  twice  as  long  as 
the  carapace,  and  its  merus  two  and  one-third  times  as  long  as  wide. 
The  spine  on  the  upper  margin  of  the  merus-joints  is  acimiinate.  The 
propodites  are  unusually  long,  the  anterior  margin  of  the  third  one 
being  4  times  as  long  as  its  greatest  width;  the  dactyls,  on  the  other 
hand,  are  rather  short,  that  of  the  third  1^  about  two-fifths  as  long 
as  the  propodus.  The  dactyli  are  of  uncommon  form,  convex  on 
the  anterior  margin  and  also,  but  yeiy  slightly  so,  on  the  posterior 
margin,  down  to  the  long-pointed  tip. 

This  species  has  no  resemblance  to  any  other  of  the  sul^enus 
Hohmetopua,  but  its  general  aspect  is  much  like  that  of  a  Samoan 
species  of  the  subgenus  Paraaesarma,  which  I  shall  describe  later. 

SBSASMA  (PARASBSARMA)  DITMACSIfSB,  new  tpedM. 

Type-locaUty. — ^Dumaca  River,  Luzon;  February  25, 1909 ;  1  female, 
thin-shelled. 

Type.—CtLt.  No.  45922,  U.S.N.M. 

Dimensions. — ^Type  female,  length  of  carapace  13.2  mm.,  width 
between  antero-lateral  angles  17.6  mm.,  width  between  postero- 
lateral angles  15.7  mm.,  width  of  front  9.8  mm.,  length  of  propodus 
of  cheliped  below  7.9  mm.,  same  above  3  mm.,  height  of  same  3.4  mm., 
length  of  merus  of  second  leg  10.7  mm.,  width  of  same  4.8  mm. 

Allied  to  8.  plicatum.^  The  sides  of  the  carapace  are  slightly  con- 
cave; the  antero-lateral  tooth  is  acute;  its  outer  mai^in  does  not 
curve  inward  toward  the  tip  as  in  iS.  plicaium,  but  the  tooth  projects 
strongly  outward.  The  interr^onal  grooves  are  very  deep,  as  are 
also  the  grooves  separating  the  postfrontal  lobes;  these  grooves  are 
continued  back  nearly  to  the  angles  of  the  mesogastric  region.  On 
each  branchial  region  there  is  a  smooth  longitudinally  oblique  ridge 
running  near  the  side  of  the  cardiac  and  intestinal  regions.  The 
lateral  margins  of  the  deflexed  front  convei^e  below,  while  in  plieaiwm 
they  divei^e;  that  part  of  the  front  lying  before  the  antennules  is 
very  swollen.  The  propodus  of  the  cheUped  is  more  slender  than  in 
the  female  of  plicatum;  on  the  upper  surface  of  the  palm  there  is  a 
pectinated  ridge  beginning  at  the  distal  inner  angle  of  that  surface 
and  running  in  a  longitudinally  obUque  direction,  not  in  a  trans- 
versely oblique  direction,  as  in  plicatum;  parallel  to  this  ridge  there 
is  a  fine  granulated  ridge  near  the  posterior  margin.  The  protuber- 
ances on  the  upper  mai^  of  the  movable  finger  are  low  and  scalari- 
form;  there  are  about  7  on  the  proximal  half,  after  that  they  become 
very  faint;  each  one  is  divided  by  a  transverse  line  into  a  large 
proximal  portion  and  a  small  tuberculiform  distal  portion.  The 
anterior  or  upper  margin  of  the  meropodites  of  the  ambulatory  legs 

1  (LatreUle)  Rathbon,  Egl.  Daaake  Vidensk.  Selsk.  Bkilfter,  7  Rsklre,  natarv.  og  math.  Afd.,  toI.  4^ 
1910,  p.  329,  and  synonymy. 
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is  less  co&Tex  in  the  distal  half  than  in  plicaium,  so  that  the  segment 
is  wider  distally  than  in  that  species. 

Color. — ^In  alcohol  the  carapace  is  blotched,  and  the  legs  finely 
mottled,  with  dark  on  a  light  gromid. 

SBSAKMA  (PARASSSARMA)  MOLUCCBlf SB  JAMKLBNSB,  imw  niMpaclM. 

Type^cdlity. — ^Point  Jamelo,  Luzon,  in  river;  taken  in  20-foot 
seine;  July  13,  1908;  2  males,  2  females  (1  male  is  type). 

Type.— Chi.  No.  45917,  U.S.N.M. 

Dimensions. — ^Type  male,  length  of  carapace  10  mm.,  width 
between  antero-lateral  angles  11.3  mm.,  width  between  postero- 
lateral angles  10.8  mm.,  width  of  front  6.6  nmi.,  length  of  propodiis 
of  cheliped  below  7  nmi.,  same  above  3  mm.,  height  of  same  4  mm., 
length  of  merus  of  third  leg  7.7  mm.,  width  of  same  3.4  mm. 

This  form  differs  from  typical  mobiccense  de  Man,^  in  having  the 
carapace  a  little  narrower  in  proportion  to  its  length;  in  the  front 
also  narrower  in  proportion  to  the  width  between  the  antero-lateral 
angles;  in  the  9  or  10  tubercles  on  the  upper  margin  of  the  movable 
finger  being  obliquely  transverse  instead  of  longitudinal,  each 
tubercle  trending  forward  or  distally  toward  the  inside  of  the  finger, 
as  in  iS.  lemii  de  Man.' 

As  in  the  typical  species,  the  carapace  is  widest  at  the  anterior 
angles;  the  surface  of  the  front  bears  an  elongated  transverse  tubercle 
near  ^e  lower  margin  on  either  side  of  the  middle,  and  a  round 
tubercle  underneath  the  outer  comer  of  the  postfrontal  lobes  of  the 
inner  pair;  the  upper  margin  of  the  arm  has  no  subdistal  spine, 
only  an  obtuse  tooth,  the  lower  margin  has  a  triangular  expansion 
with  denticulate  border,  and  a  spine  or  sharp  tooth  at  the  angle;  the 
upper  stu-face  of  the  pahn  has  two  oblique  pectinated  ridges  sub- 
parallel  to  the  posterior  margin,  the  ridges  being  prolonged  back- 
ward by  simple  granulated  lines  toward  the  articulation  with  the 
carpus;  in  the  female  the  ridges  are  more  longitudinal;  the  merus 
joints  of  the  legs  bear  a  sharp  spine  on  the  upper  margin ;  the  abdomen 
of  the  male  is  shaped  as  in  5.  lemii.^ 

SBSAKMA  (PARASBSAKMA)  PANGAURAlfBNSB,  new  ipedM. 

Type4ocaliiy. — ^Pangauran  River,  Port  Caltom,  Busuanga  Island; 
December  15,  1908;  1  female  ovig. 

Type.— C&t.  No.  45909,  U.S.N.M. 

Dimensions. — Type  female,  length  of  carapace  4.8  mm.,  width  at 
antero-lateral  angles  6.5  mm.,  width  at  postero-lateral  angles  5.6 

1  Setttrma  mOitn  m.  moluceeHHi  de  Man,  In  Max  Weber,  ZooL  Ergebniase  elner  Reiae  nacb  Nleder- 
ifrwii«>h  Ostindien,  vol.  2, 1893,  p.  328. 

8e»arma  iPantesarma)  moiuecensis  de  Man,  Zoel.  Jabrb.,  Syst,  vol.  9, 1895,  p.  902;  vol.  10, 1898,  pi.  81, 
fie.  36. 

>  ZooL  Jalirb.,  Syst,  vol,  10, 1896,  pi.  30,  fig.  35^. 

>  Idflia,  pL  30,  fig.  356. ' 

34843*--Proc.N.M.vol.47— 14 6 
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mm.,  width  of  front  3  mm.,  length  of  merus  of  third  leg  4.3  mm., 
width  of  same  1.5  mm. 

The  lateral  margins  of  the  carapace  are  slightly  concave  behind 
the  acute  antero-lateral  spine;  the  upper  margin  of  the  orbit  is  long 
and  sinuous;  the  surface  is  coarsely  punctate,  and  on  the  anterior 
part,  single  coarse  bristles  proceed  from  some  of  the  ptmct®.  Front 
high,  about  one-fourth  its  width,  sides  parallel,  lower  margm  most 
produced  downward  at  the  middle.  Outer  postfrontal  lobes  scarcely 
more  than  half  as  wide  as  inner  ones,  their  anterior  margin  being 
continued  downward  towaid  the  lower  outer  angle  of  the  front. 

Arm  without  subdistal  spine  on  upper  margin,  but  with  a  trian- 
gular spine  on  inner  margin.  The  outer  surface  of  the  palm  has  a 
microscopic  granulation  and  is  coarsely  and  sparsely  punctate;  on 
the  upper  part  there  are  a  few  larger  granules;  the  upper  stirface  is 
crossed  by  three  irregular  longitudinally  oblique  ridges  subparallel 
to  the  posterior  margin.  Inner  surface  of  palm  without  transverse 
ridge.  The  upper  margin  of  the  finger  has  a  row  of  very  small  and 
low  tubercles,  of  which  there  are  about  11  on  the  proximal  half;  on 
the  distal  half  no  tubercles  are  perceptible. 

Legs  slender,  especially  in  the  last  three  segments;  the  merus 
joints  have  no  subdistal  spine  above,  but  only  a  right-angled  tooth; 
the  dactyU  are  long  and  straight  to  neai:  the  end. 

Color. — The  carapace  in  alcohol  is  dark,  and  the  legs  are  cross- 
banded  with  dark;  on  the  propodal  segments  there  are  two  dark 
bands. 

This  Uttle  species,  for  the  mature  female  is  only  a  quarter  of  an 
inch  wide,  has  much  in  common  with  S.  calypso,^  in  which,  however, 
the  front  is  wider  and  lower,  the  meropodites  of  cheUpeds  and  legs 
have  a  superior  spine,  the  meropodites  of  the  legs  are  wider  and  the 
dactyh  more  curved. 

Family  OCYPODIDiE. 

STi'bftwnily  M:-A.CROI>BCXIIAJ:.MrN-.aB:. 
MACROPHTHALMUS  SANDAKARI,  new  species. 

Type-locality. — Sandakan,  Borneo;  shore;  March  3, 1908;  1  female. 

Type.— Cat.  No.  44546,  U.S.N.M. 

Dimensions. — Female,  length  8.2  mm.,  width  at  antero-lateral 
angles,  18  mm. 

Female. — Carapace  a  little  more  than  twice  as  wide  as  long;  sides 
posteriorly  convergent;  first  of  the  3  antero-lateral  teeth  situate  on 
the  upper  margin  of  the  orbit,  the  second  tooth  forming  the  angle  of 
the  carapace;  3  granulated  tubercles  in  a  longitudinal  row  on  the 
branchial  region;  2  deep,  curved,  transverse  grooves  on  the  anterior 

1  De  Man,  Zool.  Jahrb.,  Syst.,  vol.  0, 1895,  p.  185;  toI.  10, 1898,  pi.  30,  fig.  34. 
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half  of  the  lateral  regions.  Eyes  reaching  nearly  to  end  of  orbit,  but 
halfway  between  tips  of  first  and  second  teeth.  Front  moderatdy 
coi^trkted,  anterior  edge  truncate.  Lower  edge  of  orbit  prominent, 
annulate. 

Upper  half  of  outer  surface  of  palm  granulate.  Ambulatory  legs 
sparsely  furnished  with  long  fine  hairs,  most  numerous  on  the  maiv 
gins  of  the  fourth  leg  and  the  anterior  margin  of  the  merus  of  the 
third  leg;  a  sharp  subdistal  spine  on  anterior  margin  of  second  and 
third  l^s. 

Allied  to  M.  brevis  (Herbst)*==J/'.  grandidierii  Milne  Edwards' 
and  to  M.  svlcatus  MQne  Edwards.'  M.  Irevis  lacks  the  row  of 
tubercles  on  the  branchial  r^on;  the  tooth  at  the  antero-lateral 
nngie  of  the  carapace  is  broader;  the  anterior  margin  of  the  merus 
of  the  first  three  legs  is  densely  hairy.  In  M.  suUatua  the  eyes  rea<^ 
beyond  the  carapace,  the  surface  of  the  hand  of  the  female  is  smooth, 
the  legs  are  unarmed. 

Sxibfaxxiilr  SOOTOVOCRIN--ffl:. 
DOmXA  SIOnXOKUMtOewi 


Type4ocality. — Sandakan  Bay,  Borneo;  in  seine;  March  2,  1908;  1 
female,  mature. 

Dimerisions. — ^Length  of  carapace,  6  nmi.;  width  of  carapace,  9.4 
mm.;  thickness  of  body,  6.3  mm. 

Type.—Ceit.  No.  44549,  U.S.N.M. 

Body  very  thick.  Carapace  very  convex,  short  and  broad,  nearly 
smooth,  and  naked;  a  broad  furrow  on  the  front  is  continued  across 
the  gastric  region;  from  each  side  of  the  mesogastric  r^on  a  deep 
narrow  groove  runs  back  on  the  branchial  region  to  a  point  opposite 
the  cardiac  region,  where  it  turns  outward  and  forward,  forming  a 
loop.  Orbit  shallow,  oblique,  its  upper  limit  indicated  only  by  a 
fine  smooth  rim  as  far  as  the  tooth  at  the  outer  end;  this  last  is  very 
obtuse-angled  and  bounded  posteriorly  by  a  shallow  notch.  The 
orbit  is  on  a  much  lower  level  than  the  apparent  margin  of  the  cara- 
pace; this  margin  is  partially  indicated  by  a  very  fine  granulated  line, 
which  is  present  above  the  middle  of  the  ocular  peduncle,  and  also 
about  the  antero-lateral  angle.  There  is  a  similar  granulated  line 
above  the  postero-lateral  margin  and  the  base  of  the  last  leg.  Sides 
of  the  carapace  vertical  and  horizontally  grooved.  Front  narrow, 
deflexed  vertically,  lateral  margins  convergent,  slightly  hollowed  at 
base  of  eye-stalks,  extremity  broadly  triangular;  surface  smoothly 
elevated  along  the  sides,  a  circular  elevation  in  the  center  of  the 
broad  median  furrow.    Lower  border  of  orbit  finely  crenulate. 

I  Oameer  brevU  Herbst,  Natorg.  Xrabben  u.  Krebse,  vol.  3,  Heft  4, 1804,  p.  0,  pL  60,  fig.  4. 

*  Notnr.  Arch.  Mus.  d'Hist.  Nat.,  Paris,  vol.  4, 1868,  p.  84,  pi.  ao,  figs.  8-11. 

•  Aon.  Sd.  Nat.,  ZooL  (3),  vol.  18, 1852,  p.  156  (120). 
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Subbranchial,  subhepatic  and  pterygostomian  regions  pubescent, 
sculptured.  Epistome  broad  and  very  shallow,  distant  from,  and 
above,  the  funterior  maigin  of  the  merognaih;  the  intervening  space 
is  filled  by  the  palpus.  Maxillipeds  very  large,  bulging,  the  merus 
broader  than  long  and  about  three  times  as  lai^  as  the  ischium, 
intermediate  sulcus  slightly  oblique;  merus  with  an  antero-intemal 
angle,  and  a  sulcus  along  the  anterior  and  the  external  margins. 

The  chelipeds  of  the  female  are  of  moderate  size,  equal,  finely 
granulate;  a  broadly  oval  tympanum  extends  half  the  length  of  the 
merus;  the  carpus  is  not  much  longer  than  wide,  inner  angle  rounded; 
the  manus  increases  in  width  distally,  its  height  is  nearly  as  great  as 
its  horizontal  length  across  the  middle,  lower  edge  with  a  sharp 
granulated  line  which  is  continued  half  way  along  the  finger,  upper 
syrface  rounded;  fingers  long,  slender,  deflexed,  curved  inward,  a 
granulated  ridge  on  the  outer  smiace  of  each  and  on  the  upper  edge 
of  the  dactylus,  but  the  distal  third  of  the  fingers  is  smooth;  tips  very 
slender,  homy,  overlapping;  there  is  a  narrow  gape  and  a  shallow 
prominence  near  the  base  of  the  dactylus. 

Legs  granulate;  merus  joints  dilated,  the  tympana  strongly  marked, 
smooth,  occupying  the  entire  width  and  about  three-fourths  the 
length  of  the  segments;  dactyli  much  longer  than  carpal  joints, 
grooved,  caiinaB  sparingly  fringed  with  hair. 

Sternum  and  abdomen  smooth  and  shining;  abdomen  subcircular. 

This  species  is  very  distinct  from  any  before  described.  It  is  thick 
like  D,  mycUroides  (Milne  Edwards)^  and  D.  wichmanni  de  Man,'  but 
the  carapace  is  much  shorter  and  broader  and  almost  devoid  of  orna- 
mentation. The  merognath  is  wider  than  in  any  other  species  of 
DotiUay  the  ischium-merus  having  much  the  form  of  that  in  Scopi- 
mera  iiwestigatoris  Alcock,'  but  the  division  sulcus  is  situated  much 
further  back.  D.  profuga  NobiU  ^  is  the  only  species  which  approaches 
ours  in  the  reduction  of  the  epistome.  The  tympana  are  laiger  and 
more  conspicuous  than  in  any  other  species. 

TTMPAIVOMBRUS  PmUPPINBlTSIS,  naw  ifadet. 

Type-locality. — Guijulugan,  Negros;  shore;  April  2,  1908;  1  male. 

Type.— CAt.  No.  45597,  U.S.NJVf . 

Dimensions. — ^Type  male,  length  3.2  nmi.,  width  5.2  mm. 

Carapace  subpentagonal,  the  upper  maigins  of  the  orbit  being 
oblique  and  the  lateral  margins  of  the  carapace  converging  posteri- 
orly; carapace  convex  from  front  to  back,  uneven,  granulate;  front 
almost  wholly  visible  in  dorsal  view,  more  than  one-fourth  as  wide, 
in  its  posterior  or  widest  part,  as  the  distance  between  the  outer 

1  Ann.  SoL  Nat.,  Zool.  (3),  vol.  18, 1852,  p.  152,  pi.  4,  fig.  24. 

I  Weber,  Zool.  Eigeb.  einer  Ueise  In  Niederl.  Ost-Indlen,  toL  2, 1892,  p.  306,  pi.  18,  fig.  8. 

•  Dins.  Zool.  Investigator,  Crust.,  pt.  10, 1002,  pi.  63,  fig.  4b. 

<  BoU.  Mas.  Zool.  Anat.  oomp.  R.  Univ.  Torino,  vol.  18, 1008,  No.  447,  p.  22. 
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angles  of  the  orbit;  sides  of  front  converging  downward,  lower  margin 
rounded;  surface  concave;  orbits  with  a  dorsal  inclination,  upper 
margin  sinuous;  tooth  at  outer  angle  obliquely  truncate  externally, 
separated  by  a  long,  rounded  sinus  from  the  second  tooth,  which  is 
small,  obtuse  and  laminar,  continuous  with  the  postero-lateral 
margin;  a  raised  line  above  and  subparallel  to  the  posterior  margin. 

On  outer  half  of  merus  of  maxilliped  there  is  a  groove  subparallel 
to  the  outer  margin.  Chelipeds  twice  as  long  as  carapace,  granulate; 
wrist  without  tooth  at  inner  angle;  hands  as  high  as  their  length  at 
the  middle,  a  little  longer  than  the  fingers  measured  horizontally; 
lower  margin  of  propodus  strongly  sinuous,  the  manus  convex  below, 
the  finger  bent  downward;  upper  margin  of  dactylus  finely  serrulate, 
a  low  tooth  on  the  basal  half  of  the  prehensile  edge;  no  tooth  nor 
sinus  on  the  prehensile  edge  of  the  immovable  finger;  that  edge  in 
both  fingers  denticulate.  Legs  long  and  narrow,  sparingly  hairy; 
merus  joints  dilated,  without  tympana,  dactyli  nearly  as  long  as 
propodi. 

First  two  segments  of  abdomen  very  short;  third  longer  than  first 
and  second  together,  sides  rounded;  fourth  not  quite  so  long  nor 
wide  as  third,  its  distal  edge  trilobate;  fifth  segment  about  as  long  as 
its  distal  width,  constricted  at  base,  sides  sinuous;  sixth  segment 
broader  than  long,  sides  sinuous,  forming  a  small  tooth  at  proximal 
end. 

The  species  in  general  appearance  resembles  T.  stapleUmi  de  Man,^ 
which  has  transverse  orbits,  horizontal  immovable  fingers,  almost 
smooth  palms,  and  stout  legs. 

T.  pusiUus  (de  Haan)'  has  a  more  pentagonal  carapace  than  the 
new  species,  the  orbits  and  also  the  lateral  margins  being  more 
oblique;  the  granules  on  the  palm  are  reticulated,  the  immovable 
finger  is  horizontal,  and  both  fingers  have  a  strong  ridge  through  the 
middle  of  the  outer  surface;  the  merus  joints  of  the  legs  are  provided 
with  tympana. 

In  T.  orientaUs  (de  Man)'  the  surface  of  carapace  and  hand  is 
smooth,  the  carapace  widens  posteriorly,  the  chehped  and  especially 
the  carpus  is  elongate. 

In  T.  eeratophora  (Koelbel),^  the  eyestalk  bears  a  long  stylet  which 
projects  beyond  the  cornea,  the  chelipeds  are  elongate,  the  immovable 
finger  has  a  strong  tooth  on  its  prehensile  edge. 

1  Bee.  Indtan  Mas.,  TOL  2, 1906,  p.  213,  pi.  18,  fig.  1. 

*  Ocfpods  (  CkUtoHoma)  jmtiOa  de  Haan,  Fauna  Japon.,  Cnigt.,  1885,  p.  iI6,  pi.  16,  fig.  1. 

*Dkilpp€ orieiUalii  de  Man,  JoDin.  Ltam.  Soe.  London,  Zool.,  vol.  22, 1888,  p.  138,  pi.  9,  figs.  8-10. 

*JHoitippe  eeniophora  Ecelbel,  in  Count  Bi^henyi'a  Keletairsial  ntjanak  tndomanyoa  ErednMnye, 
BodoiMsth,  1896,  p.  714,  pLl,  figs.  8-12.  (Titleoopied  from  Zool.  Rec.  1899).  For  Gennaa  translation,  see 
WtooDschaftUcbe  Eigebnisse  dsr  Rafae  dee  Orafen  Btfia  ScAsbanyi  in  Ostadan  1877-1880,  voL  3,  Win, 
1806,  p.  578,  pi.  1,  ilgs.  fr-U. 
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NAMES  APPLIED  TO  THE  NORTH  AMERICAN   BEES  OF 
THE  GENERA  LITHURGUS,  ANTHIDIUM,  AND  ALLIES.* 


By  T.  D.  A.  CocKEBSLL, 
Ofih€  Univenitif  of  Colaroio. 


The  Anthidiine  and  Lithui^gine  bees,  Fepresenting  two  groups  of 
MegachilidBd,  are  interesting  on  account  of  their  habits,  and  fre- 
quently well-niarked  or  even  very  peculiar  structural  characters. 
The  Anthidiines,  nearly  always  spotted  or  banded  with  yellow  on 
the  abdomen,  are  very  well  represented  in  our  fauna,  and  are  even 
to  be  found  in  the  Miocene  deposits  of  Colorado.  Lithurgus,  on  the 
other  hand,  has  only  a  few  species  in  our  fauna,  although  it  is  an 
old  genus,  found  in  the  European  Miocene,  and  widely  spread  over 
the  earth,  even  to  Australia  and  the  islands  of  the  Pacific. 

LIST  OF  SPECIES. 
OMtiit  AATUIDIUM  Fabfldiit, 

A  genus  of  numy  species,  found  in  most  parts  of  the  world,  but 
absent  from  Australia  and  New  Zealand. 

The  females  use  cottony  fibers  in  making  their  nests,  and  are  called 
by  Fabre  "Cottoniers." 

For  a  discussion  of  the  Palearctic  genera  and  groups  included  by 
authors  in  Anthidium,  see  Entomologist's  Record,  vol.  21,  No.  12. 

Tablxs. 

(1)  CockereU,  BuU.  So.  Gal.  Acad.  Sd.,  vol.  3,  1904,  pp.  56^58.    (Males.) 

(2)  CockereU,  Proc.  U.  8.  Nat.  Mufl.,  vol.  40, 1911,  p.  249. 

(3)  Friese,  Das  Tiemich,  MegacMlina,  lief.  28, 1911,  pp.  379-381. 

(4)  Friese,  Das  Tieneich,  Megachilin»,  lief.  28, 1911,  pp.  391-392. 

(5)  CockereU,  Umveraity  of  Colorado  Studies,  vol.  4, 1907,  pp.  24&-250. 

(6)  Swenk,  Univereity  [of  Nebraska]  Studies,  vol.  14,  no.  1, 1913,  pp.  9-11. 
•aezicaBum  Fbibsx,  1911.    Tab.  4. 

New  name  for  A.  maculatum  Smith,  preoccupied. 


>  The  asterisk  (*)  indicates  that  the  species  is  in  the  collection  of  the  United  States  National  ] 
Some  spedes  sent  to  the  United  States  National  llosenm  by  Prof.  T.  D.  A.  CockereU  labeled  "ootypes." 
an  bectt listed  as."paratypes,"  stiioe  Proiessor  OoekareU  uses  the  name  "ootype"  in  the  sansa  ia  which 
the  moseom  nsss  "pamtype.*'  The  nraseom  has  ooostdecable  material  in  the  Anthidiine  groi^  and 
when  this  material  is  aUdetennlned  the  number  of  species  in  its  odOection  will  be  considerably  increased. 
Of  the  107  names  (fossil  species  omitted)  In  this  list  in  the  Anthidiine  bees,  47  are  represented  by  sped- 
iMDslntbeodUection.   Ofthis47,20aretypeeorpar8types.— J.C.Ceawiobd. 

Proceeoinqs  U.  8.  National  Museum,  Vol.  47— No.  2046. 
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'angelanuii  Tirus,  1906.    Lob  Angeles  County,  Galifomia  (Coquillett). 

Female  9}  mm.;  nuurkings  deep  yellow,  scopa  very  white,  sixth  abdominal  ae^ 
ment  with  kige  yellow  spots. 

!ZVp«.— Cat.  No.  9034,  U.S.N.M. 
^astncall  Swsnk,  1913.    Bad  Lands  at  mouth  of  Monroe  canyon,  Sioux  County, 

Nebraska.    (M.  Cary).    Tab.  6. 

Piuatype.— Cat.  No.  15269,  U.S.N.M. 
atiifrons  Crbsson,  1868.  New  Mexico  (S.  Lewis). 

Same  as  enuarginatum, 
atElTentre  Cbbsson,  1878.   California  (Hy.  Edwards).    Tab.  3. 

Female  with  ventral  scopa  and  hair  of  face  fuscous  or  black, 
atiiventre  Smith.  1879.  Orizaba,  Mexico. 

Name  preoccupied:  =orizab«. 
aztecum  Cbbsson,  1878.   Mexico  (Sumichnust).    Tab.  4. 

Allied  to  cognatum. 
*hmin1ngftnse  Cocksbbll.  1904.   Banning,  California  (Davidson).    Tab.  1. 

Male  l^  mm. 
•bemardlnom  Cockbrell,  1904.   Stiawberry  Valley,  California  (Davidson).    Tkb.  1. 

Male  about  14  mm.;  allied  to  A.  peeotente. 

PaTatype.--C»X,  No.  13666,  U.S.N.M. 
*bernardlTmin  azidnm  Cockerbll,  1904.   Rock  Creek,  California  (Davidson).  Tab.  1. 

Scape  of  male  yellow  in  front. 
'  *bernardlTmin  fragaiiellam  Cockbrbll,  1904.    Strawbeiry  Valley,  California  (David- 
son).   Tab.  1. 

Scape  of  male  all  black, 
bemazdinumwllsoni  Cockbrbll,  1904.  Mount  Wilson,  California  (Davidson).  Tab.  1. 

Male  about  11  mm. 
blanditun  Crbsson,  1879.   Nevada  (Morrilaon).    Tab.  2,  3. 

Coxie  and  trochanters  (female)  all  black. 
blanditom  praedentatun  Cocbjbrbll,  1907.    Boulder,  Colorado  (G.  Hite).    Tab.  5. 

Known  (female)  from  A,  monHvagum  and  A.  porterx  by  the  bright  lemon-yellow 
sixth  abdominal  s^;ment,  its  maigin  evidently  notched  in  the  middle,  and  the 
elongated  marks  over  the  eyes.   Beferred  lat^r  to  A.  placitum  as  a  variety, 
oalifomionm  Crbsson,  1879.  California  (H.  Edwards).    Tab.  1,  3. 

Fowler  describes  the  female  from  Berkeley  and  Redlands,  California.  Fox  describes 
a  variety  from  Lower  California, 
olypeodentatun  Swbnk,  1913.    Sioux  county,  Nebraska.    Tab.  6. 
*oogiiataxii  Crbsson,  1878.  Geoigia  (Morrison).    Tab.  3. 

Characters:  Trans.  Amer.  Ent.  Soc.,  vol.  29,  p.  175.  Illinois  (Robertson), 
oompactam  Provanchbr,  1896.  Los  Angeles,  California  (Coquillett). 

Name  preoccupied:  =collecium, 
wmMffieaxaa  Crbsson,  1879.  Nevada  (Morrison).    Tab.  3,  6. 

Male:  Entom.  News,  1909,  p.  262. 

Also  in  Colorado. 
ooUeotum  Huard,  1896.    Tab.  1,  3. 

Allied  to  A,  emargincUtan;  see  Bull.  Southern  California  Acad.  Sci.,  May  1904,  p.  73. 

New  name  for  A,  oompaettan, 
oollectom  ultrapictun  Cockbrbll,  1904.    Tehachapi,  California  (Davidson). 

Male  a  little  larger;  scape  with  a  yellow  stripe;  abdominal  bands  very  bright  yellow, 
only  that  on  first  segment  divided  into  four  spots. 
eiassipes  Crbsson,  1878.    Florida  (Tatnall).    Tab.  3. 

VenlTal  scopa  yelbwish;  legs  very  robust. 
edwardsU  Crbsson,  1878.    California  (Hy.  Edwards).    T^.  3. 

Dorsal  hair  of  head  and  thorax  dense  and  fulvous. 
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•emaifiiiatiim  Sat,  1824.    Tab.  3,  5,  6. 

Face  of  lenude  black. 

CrasBon  redescribee  it  from  spedmena  collected  in  Eansaa. 
emiiTglTiatam.  atzipes  Crbsbon,  1879.    Nevada  (Moiriaon). 

HjJe  with  l^gs  entirely  black. 
wrhHTnatnin  Cockekell,  1906.    FobbU  in  the  Miocene  shales  of  Florisaant  (Scudder). 
flaYQUneatam  Smttb,  1879.    Oajaca,  Mexico=2>ianiAirftuni>{avoZuieatiim. 

Female  8  mm.,  a  short  narrow  line  behind  the  eyes  yellow. 
^Iiaibecki  Crawtord,  1910.    Wenonah,  New  Jersey  (E.  S.  Harbeck). 

Has  a  pnlvillus,  "Related  according  to  the  swollen  legs  to  larrtx  and  to  cra»«ipes. 
Outside  of  that  one  character  it  does  not  seem  close  to  any  others.*'  (Crawford  in 
letter.) 

Type.-'Ckt.  No.  13454,  U.8.N.M. 

This  is  to  be  referred  to  HeUranlhicHum  on  the  authority  of  Mr.  Crawford. 
bespedom  Swsnk,  1913.    Palo  Alto,  California, 
liespertum  denttpygiun  Swbnk,  1913.    Laramie,  Wyoming. 
*illiutre  Crbsson,  1879.    Nevada  (Morrison).    Tab.  3. 

Fowler  described  the  male  from  Redlands,  California. 

Nesting  habits;  Entom.  News,  1904,  p.  284. 

This  species  is  to  be  referred  to  DiarUhidium, 
llliutre  oonaonam  Crbsson,  1879.    Nevada  (Morrison). 
trnpatiens  Smith,  lS79^I)ianthidium  impatiens.    Tab.  4. 

Male  8i  mm. 
iaenrvatiun  Swsnx,  1913.    Ute  creek,  Costilla  County,  Colorado  (H.  S.  Smith). 
jocosun  Crbsson,  1878.    Colorado  (Ridingp).    Tab.  3. 

"A  pretty  little  species,  with  the  bands  on  apex  of  abdomen  broad  and  uninter- 
rupted."   (Oesaon.) 
nupineUnm  Cockbrbll,  1904.    Pecos,  New  Mexico  (W.  P.  Cockeiell).    Tab.  1. 

Male  about  11  mm. ;  clypeus  all  yellow.    Visits  iMpinvM, 

Also  in  Texas. 
Buenlatam  Smith,  1854.    Mexico. 

Notes  on  type:  Trans.  Amer.  Ent.  Soc.,  vol.  21,  p.  336. 

Apex  of  male  abdomen  with  long  straight  parallel  blunt  spines,  the  outer  ones  very 
much  longer  than  the  middle  one;  subapical  lateral  spines  hooked. 

Renamed  A,  amerioantan  Friese,  1911. 
naciilifrons  Smith,  1854.    "United  States."    Tab.  3. 
*iiiaciiloram Crbsson,  1678.    "ntah(Putnam);Califom]a (H.Edwards)."  Tab. 2,3. 

Male;  Ann.  Mag.  Nat  Hist,  May  1900,  p.  412. 
mimtiTagam  Crbsson,  1878.    Colorado  (Ridings).    Tab.  2,  3. 
moononam  Crbsson,  1878.    Utah  (Ulke).    Tab.  3. 

netaaseense  Swbnk,  1913.    Sowbelly  canyon,  Sioux  County,  Nebraska  (R.  W.  Daw- 
son).   Tab.  6.    Also  in  Wyoming. 
ocizabce  Dalla  ToROR^^Dianihidkan  arizdbx.    Tab.  4. 

Abdominal  scopa  black. 
paUiTentre  Crbsson,  1878.    C^alifomia  (Hy.  Edwards).    Tab.  1,  3. 

Supposed  male;  BulL  Southern  California  Acad.  Sci.,  April,  1904,  p.  60. 
jalmsTnin  Cockbrbll,  1904.    Pahn  Spring,  California  (Davidson).    Tab.  1. 

Tegabd  apricot  cobr. 
paxoseln  Cockbrbll,  1898.    Meeilla,  Nex  Mexico  (Cockerell).    Tab.  1. 

Male:  Ann.  Mag.  Nat  Hist.,  May  1900,  p.  412. 

Nesting  habits;  Minnie  Newberry,  Psyche,  1900,  p.  94. 
*pecosense  Cockbrbll,  1904.    Pecos,  New  Mexico  (Cockeiell).    Tab.  1,  2. 

Also  at  Flagstaff,  Aiizoua  (F.  C.  Pkatt). 
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*ptrfiexam  Smith,  1854.    Geoi^gia.    Tab.  3. 

L^gs  and  maigin  of  thorax  ferruginous. 

This  is  to  be  referred  to  Dianthidium  subgenus  AntMdiellum  on  the  authority  of  Mr. 
Crawford, 
plaoitom  Crbssoon,  1879.    Nevada  (Morrison).    Tab.  2,  3. 

Female  clypeus  yellow  except  a  median  stripe;  a  yellow  band  behind  ocelli,  in- 
terrupted in  middle, 
j^laoitam  prsedentatom  Cockmkkll^  1907.    Boulder,  Colorado  (G.  Hite).    Tab.  2,  5. 
^porteree  Cockbrbll,  1900.    Las  Vegas,  New  Mexico  (W.  Porter).    Tab.  1,  5. 

Prior  to  1900  confused  with  A,  maculifrons. 

Also  in  Texas,  and  north  to  Calgary  in  western  Canada. 

7Vl>«.— Cat.  No.  5812,  U.S.N.M. 
*porter»  amabile  Cocksrell,  1904.    Boulder,  Colorado  (Cockerell).    Tab.  5. 

Ground  color  o|  abdomen  red. 

Type.-OAt.  No.  9655,  U.S.N.M. 
*porter»  persoanlatani  Cocksrell,  1907.    Boulder,  Colorado.    (W.  P.  Cockerell). 
Tab.  6, 6. 

Female  clypeus  entirely  black;  male  with  apical  lobes  and  spine  of  abdomen  black, 
^poudrenm  Trrus,  1902.    Fort  Collins,  Colorado  (Titus).    Tab.  2. 

** poTidreumy*'  in  the  original  publication,  ia  a  misprint. 

Male  (11  mm.)  differs  from  atrifrona  by  the  yellow  markings,  scape  entirely  black, 
and  last  abdominal  segment  deeply  notched,  with  a  blunt  black  tooth  in  middle. 
Variety  (?  hybrid  with  tenuiflorx);  Ent.  News,  1909,  p.  262. 

Also  at  Flagstaff,  Arizona  (Pratt). 
jKaedentatnm  trianguUfenim  Swenk,  1913.    Fort  Garland,  Costilla  County,  Colorado 

(L.  Bruner). 
*paoxaleaB  Robertson,  1902.    Near  CarlinviUe,  Illinois  (Robertson)  Tab  6. 

Characters:  Trans.  Amer.  Ent.  Soc.,  vol.  29,  p.  175. 

Face  of  female  black. 
«tldlngsll  Crbsson,  1878.    Geoi^gia  (J.  Ridings).    Tab.  3. 

"A  very  distinct  species,  easily  recognized  by  the  abdominal  fasciae  being  very 
narrow  and  regular. '  *    (Cresson. ) 

This  is  to  be  referred  to  Heteranthidium  on  the  authority  of  Crawford, 
xodzlgnezi  Cockerell,  1912.    Guatemala  (Rodriguez), 
lagittipiotam  Swenk,  1913.    Pullman,  Washington  (C.  V.  Piper), 
gazomm  Cockerell,  1904.    Rock  Creek,  California  (Davidson).    Tab.  1. 

Abdomen  shining,  with  sparse  pundiires,  the  markings  orange, 
seudderl  Cockerell,  1906.    Fossil  in  the  Miocene  shales  of  Florissant  (Scudder). 
sexrannm  Cockerell,  1904.    Rock  Creek,  California  (Davidson)  Tab  6. 

Male  l^  mm.    Comparison  with  Ulustre  and  conspieuum;  Ent.  News,  1909,  p.  262; 
also  Bull.  Southern  CaUfomia  Acad.  Sci.,  Feb.  1904,  p.  23. 
*teniiifLor»  Cockerell,  1907.    Boulder,  Colorado  (W.  P.  Cockerell).    Tab.  5, 6. 

Allied  to  emarginatum;  female  ventral  scopa  sepia  brown,  pale  at  sides;  male  with 
dark  tubercles  and  scutellum. 

Also  in  Montana  and  western  Canada. 
tftagl  Cockerell,  1904.    Fort  Collins,  Colorado  (E.  S.  G.  Titus).    Tab.  1,  5. 

Allied  to  emarginatum, 
fnmsversiim  Swenk,  1913.    Ute  creek,  Costilla  County,  Colorado  (H.  S.  Smith), 
^trionspidnm  Provancher,  1896.     Los  Angeles,  California  (Coquillett).     Tab.  1, 3. 

Titus  (1906)  gives  a  new  descriptbn. 
^litahense  Swenk,  1913.    Logan,  Utah. 

Paratype.-- Cat.  No.  15260,  U.S.N.M. 
wallisi  Cockerell,  1913.    Peachland,  British  Cohunbia  (J.  B.  Wallis). 

Described  in  Canadian  Entomologist,  1913,  p.  13. 
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Ofloos  DIAHTHIDnJM  CodrenU. 

A  very  widespread  genus,  rather  more  so  than  Anthiikanf  since  there  is  one  species 
in  Australia. 

The  females  use  resin  in  making  their  nests,  and  are  called  by  Fabre  ''R^fiiniers. " 
Pulvilli  are  present  on  the  feet  of  this  genus,  but  absent  in  true  Anthidium. 

SXTBGENBRA  AND  SbCTIONS. 

Pazanfhidinm  T.  and  W.  Cooksrell,  1901. 

Type. — Perpietum.  Cockerell. 
AnthidieUnm  Oockbrbll,  1904. 

Type.—Strigatum  Panzer  (European). 

Tables. 

(1)  CockereU,  BuU.  Southern  California  Acad.  Sd.,  vol.  3, 1904,  pp.  3-4. 

(2)  Friese,  DasTierreich,  Lief.  28,  Megachilins,  1911,  pp.  37&^381. 

(3)  Fiiese,  DasTienreich,  Lief.  28,  Megachilinae,  1911,  pp.  391-392. 

(4)  Swenk,  Uniyersity  [of  Nebraska]  Studies,  vol.  14,  No.  1, 1913,  pt.  25-6. 
■gnatam  Crbsson,  1878.    Mexico  (Sumichrast).    Tab.  3. 

Wings  fuliginous. 
apicale  Cbbsson,  1878.  ^Mexico  (Sumichrast).    Tab.  3. 

This,  biviUatum  and  toltecum  "are  closely  related,  and  have  a  short,  broad,  robust 
form  somewhat  hke  that  of  perplexum  and  notatum**  (Oresson). 
baUl  Trrus,  1902.    Ridgeway,  Colorado,  July  31  (E.  B.  Ball). 

Length  14  mm.,  markings  dark  rich  yellow;  allied  to  venustum. 
*biYlttatam  Crbsson,  1878.    Mexico  (Sumichrast).    Tab.  3. 

Mesothorax  with  two  yellow  stripes. 

Guatemala  (Barber  and  Schwarz).    Female  described;  Ann.  Mag.  Nat.  Hist.,  July, 
1913,  p.  108. 
boreale  Robbrtson,  1902.    Near  Carlinville,  Illinois  (KobertBon). 

Allied  to  D,  notatum;  male  8  mm.;  legs  red,  marked  with  yellow. 

Characters:  Trans.  Amer.  Ent.  Soc.,  vol.  29,  p.  175. 
•condnnnm  Crbsson,  1872.    Texas  (Belfrage).    Tab.  2. 

"Much  like  tmile,  differing  principally  by  the  color  of  the  legs. "    (Cresson.) 

The  legs  are  fuhro-ferruginous. 

Coiype.--Ciit.  No.  1773,  U.S.N.M. 
•ooBBinUle  AsHiCBAD,  1896.    Near  Los  Angelea,  California  (Davidson).    Tab.  1. 

Female  7  mm. 

Faiasite;  Torynw$  arUkidix  Aahmetid, 

The  nest  is  figured  and  described  in  Ent.  News,  1896,  p.  23. 

lype.— Cat.  No.  16698,  U.S.N.M. 
eressonii  Dalla  Torre,  1896.    Tab.  2. 

New  name  for  venuatum  Cresson,  preoccupied. 

Nest:  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  12,  (1906),  p.  444,  fig.  1. 
tfiuvatum  Smith,  1854.    Georgia.    Tab.  1. 

This  has  been  confused  with  tayi  (interrupium  Say). 
•davidseni  Cockbrbll,  1904.    Bear  Valley,  Califcvnia  (Davidson).    Tab.  1. 

Allied  to  parvum. 

TVpe.— Cat.  No.  9663,  U.S.N.M. 
•ehxbonii  Cockbrbll,  1900.    Mojave  Desert,  California  (Ehrhom).    Tab.  1. 

Belongs  to  subgenus  AnUndullttm, 

2Vpe.— Cat.  No.  6811,  U.S.N.M. 
'eisenl  Cockxrell,  1913.    San  Joe6  del  Cabo,  Lower  California  (Eisen).    Belongs  to 
AntkidieUvm. 

2V]M.— Oit.  No.  16226,  U.S.N.M. 
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flaToltneatuii  Smith,  1879.    Oajaca,  Mexico.    Tab.  3. 
fozmosum  Grbsson,  1878.*  Colorado  (Ridings).    Tab.  2. 

Possibly  the  male  of  cresionix, 
gabbU  Grbsson,  1878.    Coeta  Rica  (W.  M.  Gabb).    Tab.  3. 

*gileii8e  OocKBRBLL,  1897.    West  Fork  of  Gila  River,  New  Mexico  (Townsend). 
Tab.  1,  2. 

Also  iu  Texas. 

Male:  Ann.  Mag.  Nat.  Hist.,  May  1900,  p.  413. 

Type,—CAt.  No.  5810,  U.S.N.M. 
foalanense  Cockbrbll,  1912.    Gualan,  Guatemala  (W.  P.  Cockerell). 
illnstre  Grbsson  (see  under  Anthidium).    Nevada  (Morrison).    Tab.  2. 
Impatiens  SicrrH,  1879.    "  South  Mexico. "    Tab.  3. 
intezraptam  Sat,  1824.    ''  Missouri. " 

Name  preoccupied :  s  aayi. 
*Jngatorium  Say  1824.    "Missouri."    Tab.  4. 

Very  close  to  perpictum^  differing  in  color  of  tegulse. 
*larrete  Cockbrbll,  1897.    Near  Agricultural  Collie,  Mesilla  Valley,  New  Mexico 
(Cockerell).    Tab.  2. 

Legs  red.    Relationships;  Bull.  Southern  California  Acad.  Sci.,  Feb.,  1904,  p. 23. 

Type.— C&t,  No.  3507,  U.S.N.M. 
lepidnm  Crbsson,  1878.    Geoigia  (Morrison).    Tab.  2. 

"  Resembles /u^tonum  in  ornamentation  of  abdomen  "  (Cresson). 
*inacranim  Cockbrbll,  1913.    Federal  District,  Mexico  (J.  R.  Inda). 

Type.—CsLt,  No.  16226,  U.S.N.M. 
mexicannm  Crbsson,  1878.    Mexico  (Sumichrast).    Tab.  3. 

Wings  fuscous. 
*&otatii]ii  Latrbille,  1809.    ''  Carolina. ''    Tab.  2. 

Redescribed  by  Cresson,  Proc.  Ent.  Soc.  Phila.,  vol.  2, 1864,  p.  376. 
orizabce  Balla  Torre,  1896.    Tab.  3. 

New  name  for  A,  atriventre  Smith,  preoccupied. 
*lparyam  Crbsson,  1878.    Colorado  (Ridings).    Tab.  1,  2. 

''Marked  very  much  like  simile,  but  smalier''  (Cresson). 
*pezplctaxii  Cockbrbll,  1898.    Ruidoso  Creek,  New  Mexico  (Wooton).    Tab.  1. 

Type.— C&t,  No.  5807,  U.S.N.M. 

1  have  recently  (Aug.  8, 1913)  taken  this  at  flowers  of  Eelianthus  annuut,  at  Boulder, 
Colorado, 
peipiotam  ooloradense  Swbnk,  1913.    Colorado  Springs,  Colorado, 
peiplezom  Sierra.    See  imder  Anthidium. 
^rovancherl  Trrus,  1906.    Los  Angeles  County,  California  (CoquiUett). 

''Closely  allied  to  ulkei,  ehrhomi,  and  nmile**  (Titus). 

Type.— O&t.  No.  9033.  U.S.N.M. 
pudens  Crbsson,  1879.    Nevada  (Morrison).    Tab.  2. 

"This  may  prove  to  be  the  female  of  pudicum"  (Cresson). 
•padioum  Crbsson,  1879.    Nevada  (Moirison).    Tab.  2. 

Resembles  D.  parvum,  but  markings  paler;  perhaps  not  specifically  distinct. 

Female;  Entomologist,  May,  1907,  p.  99. 
*robertsoni  Cockbrbll,  1904.    Rock  Creek,  California  (Davidson).     Tab.  1. 

Belongs  to  subgenus  Anthidiellum. 

Type.— C&t.  No.  9654,  U.S.N.M. 
♦sayl  Cockbrbll,  1907.    Tab.  4. 

New  name  for  interruptum  Say,  preoccupied. 
sayi  xerophllnm  Cockbrbll,  1907.    Mesilla,  New  Mexico  (Cockerell). 

A  very  red  form. 
«gimlle  Crbsson,  1864.    "Mass.,  Conn."    Tab.  2. 
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Yarietal  foim  or  race  in  Texas;  Ptoc.  Ent.  Soc.  Washington,  IX,  p.  72. 
Kfugplaie  GRS880K,  1879.    Nevada  (Mcmaon).    Tab.  2. 

"EaaQy  recognized  (female)  by  the  dilated  lateral  margin  of  abdominal  aegments  2 
to  4"  (OreaBon).    First  two  abdominal  segments  with  the  yellow  bands  divided 
into  spots. 
atBgalarepeiluteiimT.  and  W.CocKBRBLL,  1904.  Wilson's  Peak,  Cali!oniia(David0cm). 

First  two  abdominal  segments  with  the  yellow  bands  deeply  notched,  but  not 
divided, 
siibsarvnm  Swsnk,  1913.    Pullman,  Washington  (C.  Y.  Piper). 
teitiaziam  Gockersll,  1906.    Fossil  in  the  Miocene  shales  of  Florissant  (Scudder.) 
*teiaiiiim  Crxssok,  1878.    Texas  (Behage).    Tab.  2. 

Nest  and  female;  Melander,  Biol.  Bull.,  1902. 

Allied  to  conemntnit. 
toUeciim  CiLBSsoN,  1878.    Mexico  (Sumichrast).    Tab.  3. 
*ttlkei  Cbmson,  1878.    Utah  (fly.  OTbe).    Tab.  2,4. 

Comparison  with  parvum;  Entom.  News,  1909,  p.  261. 
*iilkei  perterritnm  Cockerxll,  1913.    Santa  Fe,  New  Mexico  (Cockerell). 
Yemiatnm  Cbbssok,  1878.    Colorado  (Ridings,  Morrison). 

Name  preoccupied:  »  ere$$onii. 

The  following  South  American  speties  are  known  to  belong  to  Dianthidium: 
D.  inerme  Frieee.  D.  gregarium  Schrottky. 

D,  bertonU  Schrottky.  2>.  gregarium  eontinuifaseiatum  Strand. 

D.  zebratum  Schrottky.  D.  tigrinum  Schrottky. 

D,  hieoloratum  Smith.  D.  anirUsi  Schrottky. 

D.  hieoloratum  tueumanum  Vachal.  D.  paraguayense  Schrottky. 

D.  fUlaidei  Spinola.  D.  muUiplieatum  Smith. 

D.  confusum  Smith.  2>.  lunatum  Smith. 

D.  indescriptum  Dalla  Torre.  D.  joergensent  Friese  (bruchi  Schrottky). 

D,  itudum  Schrottky.  D.  brethesi  Schrottky. 

D.  vemanix  Schrottky.  D.  catamarcense  Schrottky. 

D.  megackiloides  Holmbeig.  D.  autumnale  Schrottky. 

D,  heatki  Cockerell.  D.  neetarinioidea  Schrottky. 

D.  ihenngi  Schrottky.  2>.  muUifoBciatum  Strand. 

AnOndtuan  rubripei  Fbissb,  which  Brethes  (1909)  referred  to  Dianthidium,  is  an 

AntkHium,  

Oaoiis  HTPANTHIDIUM  CockaraU. 

Second  recurrent  nervure  passing  well  beyond  second  submarginal  cell,  as  in 
DianOAdium^  but  feet  with  no  pulvilli. 

avreocinetiun  Cockerell,  1912.     Mexico. 

^panamense  Cocksbell,  1913.    Cratun,  Canal  Zone,  Panama  (A.  H.  JenningB.) 

2Vp«.— €at.  No.  16227,  U.S.N.M. 

The  type  of  HypamMdium  is  the  South  American  E,  flavomarginatum  Smith. 

Oenos  HXTERAIITHIDIUM  CotkanSL^ 

Second  recurrent  nervure  meeting  second  transverse  cubital,  as  in  ArUkidium;  feet 
with  pulvilli;  end  of  male  abdomen  pointed.    See  also  Ent.  News,  1909,  p.  261 
*c]iippewaeiuie  Graenicbxb,  1910.    Indian  village  at  juncture  of  the  Lower  Tama- 
rack and  St.  Croix  Rivers,  Minnesota  (Graenicher). 

Paratype,— Cat.  No.  14915,  U.S.N. M. 
oockerelll  Titus,  1902.    Rocky  Ford  (Gillette)  and  Virginia  Dale  (Titus),  Colorado. 

Described  under  Protanthidium. 
dorsale  Lepelbtieb,  1841.    Georgia.    This  is  the  type  of  the  genus. 

Legs  ferruginous;  hair  of  thorax  and  head  above  rufous. 

1  Sntomologloia  News,  1W4,  p.  »2. 
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barbeoki  Grawfobd.    Seo  under  ArUkidium. 
'oooidentale  Crbsson,  1868.    New  Mexico  (S.  Lewis). 

Colorado  (cf.  Cresson). 
ildizifgi  Crbsson.    See  under  Antkidium, 
*zebnitiuii  Crbsson,  1872.    Texas  (Heiligbrodt). 

Oemis  PROTANTHIDIUM  T.  and  W.  CodnralL 

This  is  an  Asiatic  genus;  Uie  two  American  species  (cockereUi  and  ckippeuxMense) 
which  have  been  referred  to  it  belong  to  Heteranikidium, 

Otom  TRACHUSA  Jnrlne. 

A  genus  of  Europe,  represented  in  Califomia  by  a  single  ^>ecies,  which  departs  iiom 
typical  Trachusay  and  approaches  Dianthidiumy  in  the  venation.  In  general,  however, 
it  is  remarkably  like  the  European  T,  aerratulx. 

perdlta  Cockbrbll,  1904.    Tehachapi,  Califomia  (Davidson). 
Male  about  12  mm.;  abdomen  black  without  light  markings;  clypeus  and  lateral 
face  marks  cream  color. 

Oenui  UTHANTHIDIUM  CocktraU. 

pertrlste  Cockbrbll^  1911.    Fossil  at  Florissant,  Colorado. 

QmmM  UTHUROUS  Berthold. 

Fox  (1902)  has  proposed  to  separate  the  North  American  species  as  a  genus  Lithur- 
gopsis,  but  this  can  hardly  be  maintained .  For  an  account  of  the  characterB  of  various 
species  of  LithwrguSy  see  Trans.  Amer.  Ent.  Soc.,  vol.  31  (1905),  p.  333. 

Typical  LUkurgus  has  no  pulvillus  in  either  sex;  the  males  of  LUkwrgopm  have  a 
distinct  pulvillus. 

*apioali8  Crbsson,  1876.    "Colorado,  New  Mexico  (H.  C.  Yarrow,  C.  E.  Aiken).*' 

Hair  at  end  of  abdomen  fulvous. 
*apioali8  opnntise  Cockbrbll,  1902.    Mesilla  Valley,  New  Mexico  (Cockerell). 

Hair  at  end  of  abdomen  dark.    Formerly  confused  with.  ^&o«u«. 
*compre88iis  Smith,  1853.    ^United  States"  (Doubleday). 

Apparently  the  male  of  gibboms. 
'echinocaoti  Cockbrbll,  1898.  La  Cueva,  Organ  Mountains,  New  Mexico  (Townsend. ) 

Visits  Echinocactus  wielizeniiL 
'gibbosos  Smith,  1853.    ''  United  States.  * ' 

Female  with  the  facial  prominence  not  at  all  bilobed. 
oblongus  Fox=^  MegackiU  longula, 

Lithurgus  is  known  from  tho  European  Miocene  (L.  adamitieus  HeerV     It  is  repre- 
sented in  South  America  by  the  following  species: 
L,  corumbm  CockereUi  L,  mfiventrU  Friese. 

L.  dubius  Sichel.  L,  pygmaeus  Friese. 

L,  laticepa  Friese.  L.  plan^ronB  Friese. 

L.  albicepB  Friese.  L.  neoqueenensis  Friese. 

L.  huberx  Ducke.  L.  osmoides  Friese. 

L,fr%e$ei  Ducke.  X.  tnacroglo$$a  Friese. 
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THE  NOCTUID  MOTHS  OF  THE  GENERA  PALINDIA  AND 

DYOMYX. 


By  Haeeison  G.  Dyak, 
*  Custodian  of  Lepidoptera,  United  Stales  NatioTud  Museum. 


ThfiBe  strikingly  colored  Noctuids  have  long  been  favorites  with 
coUectors.  They  are  best  known  under  the  name  Palindia  of  GuenSe. 
The  Dyomyx  have  been  generally  associated  with  the  Pcdindia^  and 
are  i^parently  allied.  Dyomyx  has  a  very  long  third  joint  to  the 
palpi  and  presents  none  of  the  modifications  of  the  hind  tibise  of  the 
male,  so  general  in  Palindia.  Some  of  the  species  have  been  fre- 
qu^itly  interchanged  between  the  genera. 

The  first  species  of  Palindia  made  known  were  by  Cramer,  under 
the  general  terms  Phaissna  Noctua  and  Phalsdna  Geametra.  Hftbner 
ranged  them  in  two  genera,  EuUpidotis  and  Phrygionis.  The  type 
of  the  latter  is  generally  considered  to  be  cuttaria  HfLbnar  (^politata 
Stolly  not  politia  Cramer),  the  first  species,  a  Geometrid.  Of  the 
former,  the  type  is  Uyria^  Cramer,  the  first  species,  fixed  by  Butler 
(1892),  a  Palindia.  GuenSe  next  established  Palindia  and  Dyomyx. 
Walker  made  no  new  genera  in  this  group.  Butler  divided  Palindia 
in  three  parts,  using  Evlepidotis  for  the  green  ones,  Palindia  for 
the  white  ones,  and  Phrygionis  for  the  yellow  ones.  Bar  placed 
them  all  in  Palindia,  included  Dyomyx  as  closely  related,  if  not  a  sub- 
genus, but  separated  the  species  with  curv^  outer  line  under  the 
name  Oalydia.  The  species  will  be  treated  here  as  done  by  Guen6e 
under  two  names,  but  it  wiQ  be  necessary  to  substitute  the  older 
Eulepidoiis  for  Palindia. 

Three  species  have  been  reported  in  the  United  States,  Evlepidotis 
dominicata  Guenie  from  southern  Texas,  where  it  may  even  be  estab- 
lished, E.  micca  Druce,  recently  reported  from  Texas  by  Barnes  and 
McDunnough,  and  Dyomyx,  merricki  Holland  from  Pennsylvania, 
where  it  was  probably  accidentally  imported  on  tropical  fruit. 

Nothing  is  known  of  the  lanr»  or  life  history  of  any  of  the  rather 
numerous  species.  One  himdred  and  three  species  are  here  considered 
of  Eulepidotis  and  twenty  of  Dyomyx. 

Proceedings  U.  8.  National  Museum,  Vol.  47— No.  2046. 

95 


Digitized  by  VjOOQIC 


96  PROCBBDiyas  OP  THE  NATIONAL  MUSEUM.  tou47. 

Genus  EULEPIDOTIS  Hubner. 

EuJepidotis  H^bnbr,  Verz.  bek.  Schmett.,  1816,  p.  291.  Type,  iUyrica  Gmmer 
(recte  Uyricui)  (first  spedes);  Uyrias  specified  by  Butler,  £nt.,  1892,  p.  189. 

Palindia  Guen^b,  Spec.  Gen.,  1852,  vol.  6,  p.  274.  Type,  hemUeueaGuen^e  (first 
species);  julianata  Stoll  specified  by  Butler,  Ent.,  1892,  p.  189. 

Calydia  Bar,  Ann.  Soc.  Ent.  France  (5),  1875,  vol.  5,  p.  291.  Type,  bawrgauUi  Bar 
(first  species);  here  specified. 

Table  of  the  spedes. 

1.  Outer  line  strongly  depressed,  forming^  an  arc  from  tomus  to  middle  of  cosita.  2 
Outer  line  not  so  curved a 7 

2.  Dark  marlringH  forming  detached  spots;  angular-edged  spots  at  &pex^  median 

area,  and  inner  margin 3 

Without  detached  dark  spots 4 

3.  Color  pale  ocher meUdUgera  BuUet. 

Color  white osseata  Bar. 

4.  A  dark  brown  velvety  shade  beneath  the  outer  arcuate  line 5 

No  dark  shade  beneath  the  outer  arcuate  line 6 

5.  Discal  area  violaceous  and  roseate;  hind  wing  ocherous  shaded. .  omata  Dognin. 
Discal  area  without  violet  tint;  hind  wing  fuscous hemUhea  Druce. 

6.  Orange  ocher;  vertical  line  within  outer  arcuate  line  catenulate,  without  bor- 

dering metallic  scales. (ouryouZ^Bar. 

Dull  ocher  grayish;  this  line  a  row  of  pale  spots,  edged  without  by  metallic  blue 
scales nordwca  Schaus. 

7.  Groimd  color  not  white;  forewing  crossed  by  3  double-edged  lines,  or  the  basal 

one  single 8 

Ground  color  not  white;  forewing  crossed  by  2  double-edged  lines,  the  basal  one 

of  the  normal  3  obsolete 45 

(Ground  color  white;  forewing  with  3  bands  converging  on  tomus,  the  two  outer 

generally  suffused  to  the  margin,  leaving  a  eing^e  oblique  band  across  middle. .  52 
Ground  color  dark  brown ;  a  edl  v^y  white  band  or  spots  across  middle  of  wing ...  64 
Ground  color  white;  at  least  thorax  and  base  of  wings;  markings  vertical,  or  not 

of  3  bands  converging  on  tomus 67 

Groimd  color  pale  yellow  with  2  parallel  dark  lines  perpendicular  to  inner  maigjn 

and  bent  on  costa 74 

8.  lines  regular,  straight  or  curved,  not  crenulate  or  crumpled 9 

Lines  crenulate  or  crumpled 42 

9.  Central  line  obsolescent,  marked  with  metaUic  only  on  costa 10 

Central  line  developed  like  the  others 11 

10.  Outer  and  inner  lines  straight* /un^ttaDyar. 

Outer  and  inner  lines  curved  on  costa magica  Dyar. 

11.  Ground  color  not  green;  subterminal  metaUic  line  present  on  forewing 12 

No  metallic  subterminal  line  except  in  species  with  green  ground  color 26 

12.  Hind  wing  orange  or  ocher,  at  least  over  disk 13 

Hind  wing  fuscous,  or  largely  suffused,  only  apex  sometimes  orange 20 

13.  Hind  wing  without  dark  patch  at  apex .' 14 

Hind  wing  with  dark  patch  at  apex 19 

14.  Lines  of  forewing  with  linear  metallic  edges 15 

lines  of  forewing  with  broad  metallic  edges 16 

15.  Mark  on  hind  wing  single,  large,  blue (ftvet  Butler. 

Mark  on  hind  wing  of  2  oblique  dashes  and  a  x)atch  of  scales emiUa  Bar. 

16.  Mark  of  hind  wing  single 17 

Mark  of  hind  wing  double steUa  Bar. 


Digitized  by  VjOOQIC 


iro.  2040.  TEB  GBNERA  PALINDIA  AND  DTOMTZ^DYAR.  97 

17.  Metallic  bordera  of  lineB  leaden 18 

Metallic  bordexB  of  lines,  except  eubtenninal,  blue ttuettaDysi. 

18.  Ground  color  yeQowiah  orange formota  Bar. 

Ground  color  reddiah  orange crooopteni  Felder  and  Rogenbofer. 

19.  Blister  orange,  contzasted connna  Ciamer. 

Duller  orange;  fuscous  inarVingB  more  suftused pritmatiea  Dyar. 

20.  Thorax  and  base  of  f(»rewing  suffused  with  green tran$cenderu  Dyar. 

Thorax  and  base  of  forewing  orange  to  fuscous  brown 21 

2L  Apex  of  bind  wing  orange  to  the  edge p«num^  Dyar. 

Apex  of  bind  wing,  if  orange  marked,  not  to  the  edge 22 

22.  Thorax  and  base  of  forewing  orange  ocher reffoKa  Butler. 

Thorax  and  base  of  forewing  fuscous  brown 23 

23.  Apex  of  bind  wing  with  ocher  patch;  metallic  lines  of  forewing  distinct 

idecta  Dyar. 
Apex  without  ocher  patch;  metallic  lines  nanow,  less  distinct 24 

24.  Apex  of  forewing  with  orange  patch ati«tmia  Schaus. 

Apex  of  forewing  without  such  patch 26 

25.  DuU,  minutely  squamose^fzigate;  lines  scarcely  orange-filled aabina  Bar. 

Blister,  smoothly  scaled;  lines  orange-filled oerulaZtFMa  Walker. 

28.  lines  broad,  double-edged,  filled  with  sordid  orange  shades 27 

Lines  occluded  or  nearly  so,  nanow,  without  dlstiDct  double  edges;  forewing 
i  green 30 

27.  Lmer  line  broad  like  the  others,  the  3  subparallel  lines  running  to  inner  margin  28 
I  Imier  line  reduced,  single,  the  others  tending  to  converge  on  tomus 29 

28.  Wings  mottled  with  green;  no  Bubterminal  dots reticulaUiBar. 

I  Wings  not  green;  a  row  of  subterminal  dark  dots. mtut^Iti  Druce. 

I       29.  Small;  smoothgiay;  a  whitish  dgzag  subapical  shade addensYJtlket. 

I  Large;  clouded;  no  subapical  mark ntpmor  Guen^. 

30.  Hind  wing  fuscous  with  green  patch  on  margin (mnaDyar. 

Hind  wing  broadly  green,  at  least  on  disk 31 

31.  Both  wingB  with  eilvery  Bubmaiginal  line 32 

No  metallic  silvery  submarginal  line 33 

82.  Silvery  line  broad,  continuonB org^n^tiMa  Schaus. 

Sflvery  line  slender,  broken  into  dashes reducens  Dyar. 

33.  Hind  wing  with  point  or  short  tail  on  maigin,  marked  with  black  in  frii:^.. .  34 
Hind  wing  without  point  marked  in  the  fringe,  smoothly  rounded  or  bluntly 

angled 39 

34.  Wings  beneath  brown  and  ocher  except  near  base 35 

Wings  beneath  largely  green 37 

85.  Submedian  fold  of  hind  wing  with  a  brown  ray;  apex  of  hind  wing  generally  with 

a  distinct  brown  patch viridifairna  Bar. 

Submedian  fold  of  hind  wing  without  a  brown  ray;  no  apical  patch 36 

36.  Smaller;  markings  of  the  wings  beneath  slight chloria'Bax, 

Laiger;  markings  of  the  wings  beneath  distinct .folium  Schaus. 

37.  Hind  wing  with  subapical  orange  patch  and  orange  at  tomus 38 

Hind  wing  without  orange,  all  pure  green  above  and  below glauoopaaa  Dyar. 

38.  WxQgs  below  largely  brownish;  male  without  fovea  in  cell  of  hind  wing. 

UyrioBQnmet. 
Wings  below  dear  green;  male  with  tnoisparent  fovea  in  cell  of  hind  wing. 

sylpha  Dyar. 

.  30.  Smaller;  hind  wing  with  little  orange  and  that  faint 40 

larger;  hindwingwithkigediarply  marked  orangepatcha  41 

40.  Hind  wing  with  small  mlver  patch  beforo  tomus khedoglauoa  Dyar. 

Hind  wing  without  this  patch;  abrawn  spot  on  margin holoeUra  Dyar. 
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41.  Hind  wing  with  an  angle  on  maigin;  no  silvery  dot;  a  brown  streak  on  submedian 

orange  area t^t^imuticta  Dyar. 

Hind  wing  without  angle;  a  small  silYery  dot  within  the  angle;  no  brown  on  sub- 
median  orange  area croceipan  Dyvt. 

42.  Fore  wing  green 43 

Fore  wing  dark,  with  white  marks  about  middle  of  coeta 44 

43.  Hind  wing  fuscous,  no  green atalanta  Bar. 

Hind  wing  with  green  at  tomus  and  margin erina  Dyar . 

44 .  Lines  of  fore  wing  r^;ularly  spaced delecta  Schaus. 

Lines  of  fore  wing  with  the  two  inner  approximated serpmtifera  Brabant. 

45.  Inner  line  traceable  by  dots 46 

Inner  line  not  traceable  beyond  costa 48 

46.  Costal  edge  marked  with  white,  especially  at  inceptions  of  lines 47 

No  white  on  costal  edge strisBpuncta  Herrich-SchafiEer. 

47.  Hind  wing  dull,  violet  patch  not  contrasted ezra  Druce. 

Hind  wing  bright;  violet  patch  well  contrasted hebe  MOechler. 

48.  Terminal  space  of  clear  pale  yellow  ground  color 49 

Terminal  space  filled  in  with  brown  except  on  costa  beyond  outer  line 50 

49.  Ground  color  very  pale  yellow perducens  Walker. 

Ground  color  distinctly  straw  yellow affinxa  Schaus. 

50.  Transverse  lines  joined  by  a  bar  on  inner  maigin .jtUianata  StolL 

Transverse  lines  separate  on  inner  margin 51 

51.  Fore  wing  yellow  except  terminal  space jundda  Gnexiie. 

Fore  wing  all  shaded  with  brown var.  mabi$  Gnen^e, 

52 .  Terminal  area  white gemxnata  Packard. 

Terminal  area  brown,  suffusing  the  two  outer  lines 53 

53.  Fringe  brown 54 

Fringe  white,  at  least  at  base  centrally 58 

54.  Marginal  area  broad,  the  bounding  inner  line  inbent  in  the  middle 55 

Marginal  area  narrow,  its  bounding  line  nearly  straight 56 

55.  Submarginal  dotted  area  of  hind  wing  in  orange,  preceded  by  a  minute  dash. 

fortistima  Dyar. 
This  area  in  ocher,  preceded  by  a  long  dash dcmdnictUa  Guen6e. 

56.  Oblique  band  joining  outer  area  on  tomus persimUis  Guen6e. 

Oblique  band  joining  inner  margin,  separate  from  outer  area 57 

57.  Marginal  patch  of  hind  wing  preceded  by  a  black  dash nicsea  Bruce. 

This  patch  without  preceding  line,  or  very  feintly tdigera  Brabant. 

58.  Marginal  area  inbent  in  middle;  hind  wing  with  no  yellow  except  on  margin...  59 
Marginal  area  straight  or  nearly  so;  hind  wing  frequently  suffused  with  yellow.  60 

59.  Middle  band  very  broad,  white  area  reduced  to  narrow  band  on  costal  wedge. 

argyrUxB  Butler. 
Middle  band  moderate;  white  area  broad guppurn  Dyar. 

60.  Hind  wing  with  costal  dark  patch electa  Dyar. 

Hind  wing  without  costal  dark  patch 61 

61.  Marginal  patch  of  hind  wing  solid,  vivid,  in  orange 62 

Marginal  patch  dilute,  pale,  the  marginal  dots  relieved eandidaBvr. 

62.  Marginal  band  of  fore  wing  rather  broad 63 

Marginal  band  of  fore  wing  narrow santarema  Walker, 

63.  Band  of  fore  wing  running  to  costa  before  middle,  well  separated  from  base. 

recHmarffo  Guen6e, 
This  band  very  oblique,  joined  to  base  by  the  costal  dash metamorpha  Dyar, 

64.  Inner  band  blue aUxUa  Felder  and  Rogenhofer, 

Inner  band  silvery  white 66 
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65.  Costal  half  of  hind  wing  whitish otioooo  Byar. 

Costa  of  hind  wing  with  central  pale  patch  at  most 66 

66.  Smaller;  OEKoee  patches  laiger;  sabmedian  dark  dash  of  hind  wing  generally 

doabled  or  hooked guUala  Felder  and  Rogenhofer. 

linger;  orange  patches  small;  sabmedian  dash  of  hind  wing  sin^e. 

perlata  Guen^. 

87.  Outer  portion  of  wings  white  like  the  inner 68 

Qater  portion  of  fore  wing  filled  in  with  dark  brown,  sharply  limited ,  —  70 

68.  Two  straight  lines  on  fore  wing  converging  on  tomus <fe<nicla  Walker. 

One  angular  line  oblique  on  tomas,  the  others  costal  wedges  or  dots. 

tataeeieept  Felder  and  Bogenhofer. 
Two  iir^iiilar  lines  across  wing,  paralM,  running  to  inner  margin 69 

69.  Fringe  on  central  third  of  outer  margin  of  hind  wing  brown,  but  without  preceding 

line alabastraria  Htibner. 

Outer  margin  of  hind  wing  with  shorty  central,  brown,  preceding  Mne. 

pukheUaBar. 

70.  Hind  wing  with  long  brown  bar  preceding  gray  metallic  area  before  marginal 

mgylrifig 71 

Hind  wing  with  small  black  spot  before  metallic  area,  and  a  smaller  dot  near 
tomus 72 

71.  Base  of  fore  wing  white  with  costal  dark  patch  and  dot hemUeuca  Guen6e. 

Base  of  fore  wing  filled  in  with  brown  to  vein  1 microleuoa  Dyar. 

72.  Hind  wing  with  no  marginal  ocellus vinoenHata  StoU. 

Hind  wing  with  marginal  ocellus  and  white  streak 73 

73.  Termen  divided  in  two  colors  by  a  wavy  subterminal  line omata  Bar. 

Tennen  all  evenly  dark,  no  subterminal  line caudata  Herrich-Sch&ffer. 

74.  Inner  line  of  irregular  large  purple  blotches hermura  Schaus. 

Inner  line  fine  and  slender 75 

75.  Ground  color  pale  yellow modestuJa  Herrich-Sch&ffer. 

Ground  color  darker  yellow micoa  Druce. 

EULXFIDOTIS  MBTAIUOKRA  Bolter. 

Phygionu  mebaUigau  Butlbr,  Trans.  Ent.  Soc.  Lend.,  1879,  p.  32. 

CaH^dia  meiaUigera  Druce,  Biol.  Cent.-Amer.,  Lep.  Het.,  vol.  1, 1889,  p.  316. 

Described  from  the  Amazons.    Specimens  are  before  me  from 
Colombia,  French  Guiana,  Panama,  Costa  Rica,  and  Mexico. 

SDIBFIDOnS  OSSBATA  Bar. 
Odydia  oneata  Bab,  Ann.  Soc.  Ent.  France  (5),  vol.  5, 1875,  p.  293. 

Unknown  to  me  in  nature.    Bar's  figure  differs  from  metaJligera 
Butler  only  in  being  white  instead  of  yellow. 

SUUfflDOns  OHNATA  Dognlii. 
GoZytiia  omotoDooinN,  M^.  8oc.  Ent.  Belg.,  vol.  18, 1911,  p.  155. 

I  have  a  single  specunen  before  me  from  Bolivia  agreeing  with 
Dognin's  description. 

EUUCPIDOTIS  HBMirHBA  Dnioe. 
CaJty^&a  hemithea  Druce«  Biol.  Cent.-Amer.,  Lep.  Het.,  vol.  1, 1889,  p.  316. 

Described  from  Panama.    I  have  two  specimens  from  Chiriqui 
before  me. 
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BULBPIDOTIS  BOUROAULTI  Bar. 

Calydia  bourgaiUti  Bab,  Ann.  Soc.  Ent.  France  (5),  vol.  5,  1875,  p.  292. 
Phrygionia  utosa  Butler,  Trans.  Ent.  Soc.  Lond.,  1879,  p.  31. 

Described  from  French  Guiana.  I  have  specimens  before  me  from 
that  locality  and  others  from  Panama. 

BULBPmO^  nORDUCA  Schnis. 

Calydia  norduoa  Schaus,  Ann.  Mag.  Nat.  Hist.  (7),  vol.  8,  1901,  p.  38. 

The  type  is  from  Jalapa,  Mexico.  I  have  others  from  Mexico, 
Costa  Rica,  and  Panama. 

BTTLBPmonS  JUNBTTA  Dyv.i 

This  species  from  Tabemilla,  Canal  Zone,  Panama,  wiU  be  more 
fully  described  in  a  forthcoming  report  dealing  with  the  results  of 
the  Smithsonian  Biological  Survey  of  the  Panama  Canal  Zone. 

BULBPIDOTIS  MAOICA,  new  tpedet. 

Dark  slaty  brown,  finely  peppered  over  thorax  and  fore  wings,  the 
scales  having  bright  tips  as  in  sahina  Bar,  shading  to  orange  brown 
over  apex;  three  lines  of  metallic  green,  the  inner  bent  subcostally, 
then  slightly  oblique,  followed  by  brown;  mesial  line  more  oblique, 
lost  below  the  subcosta  except  for  a  faint  dark  trace;  outer  line  oblique 
above,  less  so  below  vein  5,  running  to  tomus,  preceded  by  orange 
at  costa;  a  leaden  subterminal  line.  Hindwing  nearly  black,  with- 
out tail;  three  blue  spots  in  a  row  along  submedian  fold,  the  middle 
one  black  outwardly,  the  outer  marginal  one  nearly  all  black,  raised; 
a  slight  black  prominence  on  margin  above  this  last^pot.  Expanse, 
23-25  nun. 

Cotypes. — One  male,  one  female.  No.  15697,  U.  S.  Nat.  Mus.;  St. 
Jean  and  St.  Laurent,  Maroni  River,  French  Guiana,  October  and 
November,  1904  (W.  Schaus). 

BULBPIDOTIS  DIVB8  Bnttar. 

Phrigionia  dives  Butler,  Trans.  Ent.  Soc.  Lond.,  1879,  p.  30. 

Palindia  dives  Drucb,  Biol.  Cent.-Amer.,  Lep.  Het.,  vol.  1, 1889,  p.  317. 

Three  specimens  are  before  me  from  French  Guiana,  identified  by 
Schaus. 

BULBPIDOTIS  BMUJA  Bar. 

Pcdindia  emUia  Bar,  Ann.  Soc.  Ent.  France  (5),  vol.  6, 1875,  p.  299. 

Described  from  French  Guiana,  whence  I  have  two  specimens  and 
another  from  Dutch  Guiana. 

BULBPmans  Formosa  bv  . 

Palindiaformosa  Bar,  Ann.  Soc.  Ent.  France  (5),  vol.  5, 1876,  p.  300. 
I  have  two  specimens  from  French  Guiana,  the  type-locality. 

» Proo.  U.  8.  Nat.  Una,,  vol.  47, 1914,  p.  209. 
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BULBFIDOnS  GROCOPTXRA  V«ld«r  and  1 

PaliMa  eroeopiera  Fsldbb  and  Roosnhofbr,  Reise  Novara,  Lep.,  pi.  Ill,  fig. 
18, 1872. 

I  have  three  specunens  of  this  from  French  Guiana. 

SULEPIDOTI8  SUZBTTA,  Bfl 


Yellow,  unusually  clear;  lines  straight,  dark  ocherous,  edged  on 
one  side  by  a  fine  brown  line,  on  the  other  by  a  broad  band  of  metallic 
bluish  scales ;  inner  line  with  colors  reversed ;  mesial  line  more  oblique 
than  the  others;  a  subterminal  leaden  line  preceded  by  a  brown  line. 
Hindwing  clear  yellow;  a  rounded  metallic  blue  spot  on  submedian 
fold,  well  before  margin,  at  about  outer  third  of  wing;  on  the  margin 
three  silvery  patches,  marked  by  a  few  brown  scales,  the  lower  one 
opposite  the  submedian  patch  is  the  largest.    Expanse,  24  mm. 

2Vp«-— Male,  Cat.  No.  15698,  U.  S.  Nat.  Mus.;  St.  Jean,  Maroni 
River,  French  Guiana,  April,  1904  (W.  Schaus). 

The  specimen  bears  a  label  ''corinna  Cr.,  fide  B.  M.";  but  Bar's 
identification  must  be  respected  since  Cramer's  figure  is  so  poor  as 
to  be  uncertain  if  considered  alone. 

EUUEPIDOTIS  STBLLA  Bar. 
Palmdia  tteUa  Bar,  Ann.  Soc.  Ent.  France  (5),  vol.  5, 1875,  p.  297. 
I  have  no  specimens  of  this  species,  which  seems  very  distinct, 
judging  from  Bar's  figure. 

KULBPmOTIS  COSmNA  CnmMr. 

Phaltma  Noctm  eorinna  Gbambr,  Pap.  Exot.,  vol.  1, 1779,  p.  47,  pi.  29,  fig.  H. 
PaUndia  eorinna  Bab,  Ann.  Soc.  Ent.  France  (5),  vol.  5, 1875,  p.  296. 
Phrygionis  guadrUineata  Eats,  Trans.  Ent.  Soc.  Lond.,  1901,  p.  123. 

I  have  specimens  from  Trinidad,  British  and  French  Ouianas, 
and  Venezuela.  

BULBFIDOnS  PRISICATICA,  iMW  i 


DuU  ocher,  shaded  with  sordid  nearly  all  over  the  wings;  lines 
doublei  the  centers  duU  ocher,  inner  line  blackish,  outer  metallic 
violet,  but  appearing  dark  leaden  in  most  lights,  inner  line  reversed; 
both  mesial  and  outer  lines  bent  more  or  less  in  the  middle;  reniform 
a  dusky  shade;  submarginal  line  leaden;  terminal  row  of  dark  dots. 
Hindwing  with  costa  smoky,  disk  only  duU  orange;  a  curved  streaked 
band  with  violet  scales  across  disk;  three  silvery  patches  on  margin 
preceded  by  black  dots.  Beneath  rather  uniformly  light  ocherous 
straw  color.    Expanse,  20-24  mm. 

Cotypes. — One  male,  two  females,  Cat.  No.  15699.  U.  S.  Nat.  Mus. 
St.  Jean,  Maroni  River,  French  Guiana,  July,  1904  (W.  Schaus). 

Close  to  eorinna  Cramer,  but,  I  think,  distinct.  It  is  generally 
duller,  less  contrastingly  colored,  and  beneath  the  uniform  Ught 
ocherous  tint  is  different  from  the  bright  yellow  contrasted  markings 
of  eorinna. 
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BULBPll>OTIS  TRANSCBNDBN8,  IMW  tpedet. 

Thorax,  basal  segment  of  abdomen,  and  basal  space  of  fore  vnng 
pale  glaucus  green;  fore  wing  lilacine  brown,  apical  half  jellowi  form- 
ing a  dear  wedge  on  costa  before  outer  line  and  a  blotched  area  at 
apex;  lines  broad,  double,  orange  filled,  slender  inner  line  dark  brown, 
outer  broad,  metallic  blue;  subterminal  line  silvery;  fringe  dark. 
Bind  wing  nearly  solidly  fuscous;  a  yellow  area  in  fringe  below  apex 
and  at  tomus;  patch  on  submedian  fold  metallic  blue,  followed  by 
minute  lines  to  the  silvery  marginal  patches,  the  lower  of  which  has 
its  black  dots  fused  into  a  crescent.    Expanse,  25-27  mm. 

Cotypes. — ^Two  males,  one  female.  Cat.  No.  15700,  U.  S.  Nat.  Mus.; 
St.  Jean,  Maroni  River,  French  Guiana,  July,  1904  (W.  Schaus). 

This  species  is  abnormal  in  lacking  entirely  the  hind  tibial  tufts 
of  the  male. 

SULBPIDOTIS  PKH UMBRA,  iMw  tpedet. 

Dark  brown;  forewing  rather  roughly  scaled,  apex  yellowish;  lines 
double  but  rather  narrow,  curved,  orange  brown,  but  slightly  relieved 
from  the  ground;  metallic  edges  blue,  narrow,  that  of  midline  obso- 
lete below  subcosta;  subterminal  line  leaden.  Hindwing  with  clear 
yellow  apex,  involving  the  fringe,  the  rest  of  the  wing  of  color  of 
forewing,  shading  to  blackish  on  costal  half;  two  raised  patches  of 
scales  on  submedian  fold,  with  blue  metallic  tint,  the  outer  one  mar- 
ginal and  followed  by  a  second  smaller  spot  above;  a  dark  line  from 
subcostal  dark  region  to  inner  submedian  spot.    Expanse,  27  mm. 

Type. — ^Female,  Cat.  No.  15701,  U.  S.  Nat.  Mus.;  St.  Jean,  Maroni 
River,  French  Guiana,  March,  1904  (W.  Schaus). 

BnLBPn>OTIS  RBOALIS  Bittler. 
Phrygionis  regalis  Butlbr,  Trans.  Ent.  Soc.  Lond.,  1879,  p.  31,  note. 
I  have  one  specimen  from  French  Guiana,  identified  by  Schaus. 

BnLBPn>OTIS  SELBCTA,  new  tpedet. 

Forewing  brown  over  orange  under  tint,  which  appears  subapically 
in  a  triangular  diffused  area;  lines  orange  brown,  with  slender  dark 
inner  edges  and  metallic  blue  outer  ones  (inner  line  reversed),  inner 
and  mesial  lines  straight,  the  mesial  more  oblique;  outer  line  curved 
in  upper  half;  subterminal  line  silvery;  terminal  dots  black.  Hind- 
wing  fuscous  brown,  a  light  patch  near  apex;  disk  with  a  reddish  area, 
followed  by  a  metaUic  blue  band,  then  an  area  of  black  irrorations; 
three  marginal  silvery  elongate  patches  with  black  dots.  Beneath 
contrastingly  marked,  orange-yellow  and  fuscous,  the  apex  of  fore- 
wing broadly  fuscous;  hindwing  with  two  streaks  on  costa.  Expanse, 
27  mm. 

Typ^.— Female,  Cat.  No.  15702,  U.  S.  Nat.  Mus.;  Rockstone, 
ESsequibo  River,  Dutch  Guiana,  September,  1904  (W.  Schaus). 

Near  corinna  Cramer,  more  darkly  shaded,  the  lines  narrower  and 
with  slender  metallic  edges. 
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BmJEPIDOTIS  AUSTBnr A  J 
Palindia  austriana  Sghatjs,  Ann.  Mag.  Nat.  Hist.  (8),  vol.  7, 1911,  p.  60. 
The  typo  and  another   specimen  from  the  same  locality  are 
before  me.  

SmJEPmonS  SABINA  Bar. 

Palindia,  9abvna  Bab,  Ann.  Soc.  £nt.  France  (5),  vol.  5, 1875,  p.  301. 
Seven  specimens  from  French  Guiana  are  before  me. 

BULBPIDOTIS  CISRULBILINBA  Walker. 

Paling  camdeUinea  Walkkb,  Gat.  Brit.  Mus.,  Lep.  Het.,  part  15,  1858,  p.  1768. 
Palindia  corineta  Felder  and  Boobnhofxr,  Reifle  Novara,  Lep.,  1872,  pi.  Ill, 

fig.  2. 
Palindia  luda  Bar,  Ann.  Soc.  Ent.  France  (5),  vol.  5, 1875,  p.  300. 

A  long  series  from  the  Guianas,  Yenezuela,  Panama,  Costa  Rica, 
and  Mexico  is  before  me. 

BULEPIDOns  RBTICULATA  Bar. 

Palindia  reticulata  Bar,  Ann.  Soc.  Ent.  Fiance  (5),  vol.  6, 1876,  p.  249. 
Palindia  diana  MSschlbr,  Verli.  zool.-bot.  Gee.  Wien,  vol.  30, 1880,  p.  394. 

Ten  specimens  from  French  and  Dutch  Guiana  are  before  me. 

BULBPIDOTIS  MUSTBLA  Dmce. 
Palindia  mu$Ula  Druce,  Biol.  Cent.-Amer.,  Lep.  Het.,  vol.  2, 1889,  p.  318. 
Described  from  Mexico.    I  have  three  from  there  and  one  from 
Panama.  

BULBPIDOTIS  ADDBNS  Walker. 
Palindia  addens  Walker,  Cat.  Brit.  Mus.,  Lep.  Het.,  part  15, 1858,  p.  1768. 
Described  from  Santo  Domingo.    I  have  three  from  Porto  Rico, 
o;ie  from  Santa  Lucia,  and  one  from  Dominica. 

BULBPIDOTIS  SUPBRIOR  Ovflnfe. 

Palindia  superior  Guen^e,  Spec.  Gen.,  vol.  6, 1852,  p.  278. 

PaZtiu/uz  <i^ii7tf«itM&BCHLSR,  Abh.  Senck.  nat.  Ges.,  vol.  14, 1886,  p.  196. 

Palindia  deva  Druce,  Biol.  Gent.-Amer.,  Lep.  Het.,  vol.  1, 1889,  p.  320. 

The  description  of  superior  is  without  locality;  dewUzii  is  from 
Porto  Rico  and  deva  from  Mexico  and  Panama.  I  have  a  long  series 
from  Mexico,  Costa  Rica,  and  Venezuela;  none  from  the  AntiQes, 
though  Moschler's  description  leaves  no  doubt  of  the  identity  of 
deunJtziL  The  species  varies  considerably  in  shading.  Generally 
the  ground  color  is  imiform,  but  occasionally  the  terminal  space  is 
paler  and  without  the  purple  shading,  and  again  it  is  markedly  darker 
than  tiie  rest  of  the  wing. 

BULBPIDOTIS  ABIIA,  ntw  spedet. 

Green;  apex  of  abdomen  fuscous;  forewing  green,  costal  edge 
brown;  three  lines,  slender,  brown,  oblique,  the  outer  curved  and 
doubled;  fringe  brown.  ESndwing  brown,  shading  paler  on  costa; 
a  green  streak  each  side  of  submedian  fold,  and  a  semicircular  green 
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patch  on  outer  margin.    Beneath  pale,  with  brown  shadings,  no 
green.    Expanse,  24  mm. 

Type. — ^Female,  Cat.  No.  16703,  U.  S.  Nat.  Mus.;  St.  Jean,  Maroni 
River,  French  Guiana,  July,  1904  (W.  Schaus). 


BULBPIDOnS  AROBNTHINBA  J 
Palindia  argentUirua  Schaus,  Pioc.  U.  S.  Nat.  Mub.,  vol.  30, 1906,  p.  110. 
Only  the  unique  type  is  before  me. 

BULBPIDOTIS  RSDUCBNS,  new  fpectoi. 

Bright  grass  green,  costa  narrowly  orange-brown,  with  blackish  dots 
toward  apex;  inceptions  of  the  three  lines  on  costa  brown,  with  dark 
edges;  lines  subparallel,  approximate,  bent  subcostally,  all  running 
to  inner  margin,  the  mesial  and  outer  ones  approaching  each  other 
a  little,  all  the  lines  narrower  and  less  intense  below;  a  subterminal 
silvery  line,  narrow  and  cut  by  the  veins.  Fringe  brown  tipped. 
Tfindwing  whitish  on  costal  third,  with  subterminal  silvery  line  as  on 
fore  wing;  a  slight  prominence  in  the  margin  at  vein  3  with  a  black 
dot  preceded  by  silver  and  a  black  marginal  line;  a  small  speck  on 
vein  2  before  margin,  from  which  proceeds  a  trace  of  a  dusky  outer  line. 
Beneath  silky  whitish,  with  green  tint  by  transparency.  Expanse, 
30  mm. 

Type. — ^Female, Cat. No.  16703, U.S. Nat. Mus.;  Suapure, Venezuela, 
April,  1899  (E.  A.  Elages). 

BULBPIDOI1S  VXRmiSSaCA  Bar. 

Palindia  viridissima  Bab,  Ann.  Soc.  Ent.  France  (5),  vol.  6, 1876,  p.  248. 
A  series  from  French  Guiana  is  before  me,  and  one  specimen  from 
Venezuela.  

BULBPn>OTIS  CHLORIS  Bar. 
Palindia  chloris  Bar,  Ann.  Soc.  Ent.  France  (5),  vol.  6, 1876,  p.  249. 
I  identify  as  this  a  single  specimen  from  Venezuela.    Probably  only 
a  variety  of  the  preceding,  as  originally  suggested  by  Bar. 

BULBPIDOTIS  FOLIUM  Scbaitt. 
Palindia  folium  Schaus,  Ann.  Mag.  Nat.  Hist.  (8),  vol.  7, 1911,  p.  61. 
The  type  and  two  other  specimens  from  Costa  Rica  are  before  me. 

BULBPIDOTIS  ILTRIA8  CmiMr. 

Phcdaena  Bombyx  ilyrias  Cramer,  Pap.  Exot.,  vol.  1, 1779,  p.  15,  pi.  10,  fig.  E. 

Phalaenailyraria  Fabricius,  Ent.  Syst.,  vol.  3, 1792,  pp.  2, 138. 

Eulepidotis  illyicaria  HCbner,  Verz.  bek.  Schmett.,  1816,  p.  291. 

Palindia  ilyrias  Guen^e,  Spec.  Gen.,  vol.  6, 1852,  p.  278. 

Palindia  ilyrias  Walker,  Oat.  Brit.  Mus.,  Lep.  Het.,  part  12, 1857,  p.  859. 

Palindia  ilyrias  Bar,  Ann.  Soc.  Ent.  Prance  (5),  vol.  6, 1876,  p.  246. 

.  A  series  is  before  me  from  the  Guianas  and  Costa  Rica,  showing  the 
two  customary  varieties  with  a  small  and  a  large  brown  patch  on  the 
fore  wing. 
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SULBPIDOnS  STLPHA  Dyar. 

This  win  be  more  fully  described  in  my  fourth  paper  on  Mexican 
Lepidoptera  to  be  published  in  the  present  volume  of  the  Proceedings 
of  the  United  States  National  Museum.  The  two  types  are  before 
me — a  male  from  Costa  Rica  and  female  from  Mezico. 

SUISPIDOTIS  GLAUCOPASA  Dyw. 

This  also  will  be  considered  in  my  fourth  Mexican  paper.  Five 
specimens  are  before  me,  all  from  Mexico. 

SULBPmons  SCHEDOOLAUCA,  new  fpectoi. 

Grass  green;  fore  wing  with  the  costa  very  narrowly  brown;  lines 
slender,  brown,  straight,  slightly  widened  and  luteous  filled  on  costa, 
converging  a  little  in  the  direction  of  tornus;  costal  area  of  hind 
wmg  shaded  with  orange;  outer  margin  entire,  without  modification 
or  mar^al  mark;  a  spot  of  raised  scales  before  the  margin^  black 
within,  silver  without;  tornus  and  fringe  at  submedian  touched  with 
orange;  a  terminal  black  Hne,  touched  with  silver;  fringe  interlined 
with  green  and  tipped  with  brown.  Beneath  greenish,  washed 
over  with  brown;  two  curved  brown  lines  on  fore  wing.  Expanse, 
27  mm. 

Coiypes. — Male  and  female,  Cat.  No.  15705,  U.  S.  Nat.  Mus.;  St. 
Jean,  Maroni  River,  French  Guiana,  July,  1904  (W.  Schaus). 

Another  male  from  Aroa,  Venezuela  (Schaus  collection),  is  a  little 
larger,  otherwise  identical. 

BULBPmonS  HOLOCLERA,  ii«w  spedet. 

Green;  forewing  with  pale  brown  edge  of  costa  linear;  lines 
slender,  brown,  straight,  without  costal  widening,  but  minute  light 
dots  at  costa,  converging  a  little  in  the  direction  of  tornus;  fringe 
green.  Hindwing  with  large  orange  area  at  apex  and  costa;  a  small 
red-brown  incision  at  submedian  fold,  followed  by  a  narrow  terminal 
line  and  one  minute  black  dot.  Beneath  green  at  the  bases  of  both 
wings,  shaded  with  rusty  outwardly;  forewing  with  one  faint  outer 
Hne  or  clouded  brown  area.    Expanse,  32-34  mm. 

Ooiypes. — One  male,  two  females,  Cat.  No.  15706,  U.  S.  Nat.  Mus.; 
St.  Jean,  Maroni  River,  French  Guiana,  July,  1904  (W.  Schaus). 

Though  so  nearly  related  to  E.  schedoglatica,  the  present  species 
has  no  hair  tufts  on  the  hind  tibiae  of  the  male.  These  tufts  are 
large  and  conspicuous  in  achedoglauca. 

SULEPIDOTIS  STIGMASnCTA  Dyar. 

This  will  be  more  fully  mentioned  in  my  fourth  Mexican  paper. 
Two  cotypes,  both  females  from  Mexico,  are  before  me. 

BULBPIDOnS  CBOCSIPARS,  new  spedet. 

Fore  wing  green;  the  three  lines  of  a  duller  shade,  slightly  con- 
vei^ng  in  the  direction  of  tornus;  fringe  tipped  with  brown.    Hind- 
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wing  bright  orange;  a  green  ray  on  each  side  of  submedian  fold,  the 
upper  one  spreading  out  on  the  margin  and  inclosing  a  small  raised 
silvery  spot  with  black  scales  on  the  edges;  margin  entire,  with  three 
silvery  and  one  black  dots  in  the  green  area.  Abdomen  green  at  base, 
orange  on  terminal  half.  Below  green  near  bases  of  the  wings,  then 
orange,  the  apex  of  forewing  shaded  with  brown.  Male  without  tuft 
on  hind  tibia.    Expanse,  40  nmi. 

Type. — ^Male,  Cat.  No.  16707,  U.  S.  Nat.  Mus.;  Rio  Janeiro,  Brazil 
(Schaus  collection). 

BULBPIDOnS  ATALAHTA  Btf . 
Palindia  ataUmta  Bar,  Ann.  Soc.  £nt.  f^rance  (5),  vol.  6, 1876,  p.  249. 
This  species  is  not  before  me,  but  should  be  readily  recognizable 
from  Bar's  excellent  figure. 

BULBPmons  BRINA,  ntw  spedet. 

Green;  abdomen  green  above  at  the  base,  fuscous  posteriorly.  Fore 
wing  mossy  green;  three  crossbands  double,  brown-filled,  wavy  or 
subcrenulate,  close  and  all  terminating  perpendicular  to  inner  margin, 
ciu*ved  on  costal  half;  inner  line  angularly  bent  in  the  middle;  a 
fourth  wavy  shaded  subterminal  line;  a  row  of  irregular  blotches 
through  ceU  outwardly  to  margin;  a  row  of  terminal  white  dots; 
fringe  brown.  Hindwing  bladdsh  fuscous;  a  green  ray  before 
submedian  fold  and  triangular  patch  on  margin  beyond  it,  containing 
a  blackish  speck;  a  narrow  outer  curved  line  running  near  margin 
toward  tomus.  Beneath  shaded  with  fuscous  brown,  especiaUy 
.outwardly;  both  wings  with  two  curved  fuscous  bands.  Expanse, 
27  nmi. 

Type. — ^Female,  Cat.  No.  16708,  U.  S.  Nat.  Mus.;  St.  Jean,  Maroni 
River,  French  Guiana,  April,  1904  (W.  Schaus). 

SULSPIDOns  DBLBCTA  Sdunst. 
Palindia  deUda  Schaus,  Ann.  Mag.  Nat.  Hist.  (8),  vol.  7, 1911,  p.  59. 
The  type  and  another  specimen  from  Costa  Rica  are  before  me. 

BULBPmOTIS  SBRPBNTITBRA  BnbanL 
Palindia  urpentifera  Brabant,  Le  Nat.  (2),  vol.  22, 1909,  p.  178. 
Four  specimens  from  French  Guiana  are  before  me,  identified  by 
Mr.  Schaus. 

SULBPIDOTIS  EZRA  Droce. 
Palindia  ezra  Druce,  Biol.  Cent.-Amer.,  Lep.  Het.,  vol.  2, 1898,  p.  499. 
Described  from  Mexico.    I  have  five  specimens  from  there,  one  from 
Costa  Rica,  one  from  Panama,  and  two  from  Venezuela.    Possibly  it 
is  not  more  than  racially  distinct  from  hebe  Mdschler  of  the  Antilles. 
The  two  are  certainly  very  close. 

SULBPrnons  HBBB  MSutbUm, 
Palindia  hebe  M58CHLKR,  Abh.  Senck.  Nat.  Ges.,  vol.  14,  1886,  p.  195. 
Eight  specimens  are  before  me  from  Cuba. 
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SULKPIDOnS  STSIiBPUHCTA  ] 

PdUndia  ttriaepuneta   Hbrrich-SchXtfbr,  Coit.-B1.|  sool.-min.  ver.  Regeiub. 

vol.  22, 1869,  p.  153. 
PaUndia  variabilis  M&bchlbb,  Abh.  Senck.  Nat.  Qes.,  vol.  14, 1886,  p.  194. 
PaUndia  var.  obscwra  M58Chlbr,  Abh.  Senck.  Nat.  Qes.,  vol.  14, 1886,  p.  195. 

Closely  allied  to  hehe,  apparently  a  degenerate  offshoot  from  it. 
The  colors  are  dulled  and  very  variable,  the  white  costal  ornamen- 
tation obsolete,  the  markings  of  hind  wing  reduced.  I  have  five 
specimens  from  Cuba. 

BULBPmOTIS  PSRDUCBHS  Walker. 
PaUndia  perducens  Walkbr,  Gat.  Biit.  Mus.,  Lep.  Het.,  part  15, 1858,  p.  1767. 
Described  from  Jamaica.    I  have  no  specimens. 

XULBPIDOnS  AfflMlS  Sctaaos. 
PaUndia  affims  Schaus,  Ann.  Mag.  Nat.  Hist.  (8),  vol.  7,  1911,  p.  60. 
The  continental  representative  of  the  Antillean  perducens.    I  have 
seven  from  Costa  Bica,  one  from  Panama,  and  one  from  Venezuela. 

BULBPmonS  JUUAlf  ATA  SML 

Phaiaena  Geometra  jtUianata  Stoll,  Suppl.  Cramer's  Pap.  Exot.,  40,  pi.  viii,  ^,  4, 

1791  (written  juUata  in  index,  p.  383). 
PaUndia  juUa^nata  GusnI^e,  Spec.  Gen.,  vol.  6,  1852,  p.  277. 
PaUndia  egala  Walkbb,  Cat.  Brit.  Mu9.,  Lep.  Het.,  part  33, 1865,  p.  807. 
PaUndia  juUanata  Bab,  Ann.  Soc.  Ent.  France  (5),  vol.  6, 1876,  p.  5. 
PaUndia  juUanata  Butler,  Ent.,  1892,  p.  190. 

Unknown  to  Guen6e,  but  well  figured  by  Bar.  Butler  runs  this 
in  with  jundda  Gnen6e  =  aglaura  Bar,  wrongly,  I  think.  He  does 
not  mention  mdbis  Guen6e  in  this  connection,  as  he  had  evidently 
mbidentifidd  the  name  (see  Dy omyx  fumata  Yelder  and  Rogenhofer), 
apparently  from  following  Walker.*  Seventeen  specimens  are 
before  me  from  French  Guiana,  one  from  Venezuela,  and  one  from 
Mexico,  the  latter  an  aberrationi  with  purple  shading  filling  in  the 
basal  space  up  to  the  central  line.     ,, 

EULBPmons  JUlfCmA  OiMnte. 

PaUndia  juneida  GuENis,  Spec.  Gen.,  vol.  6, 1852,  p.  277. 

PaUndia  mabi»  Gxtek^e,  Spec.  Gen.,  vol.  6,  1852,  p.  277. 

PaUndia  thecloides  Walker,  Cat.  Brit.,  Mus.,  Lep.  Het.,  part  12, 1857,  p.  851. 

PaUndia  aglaura  Bab,  Ann.  Soc.  Ent.  France  (5),  vol.  6,  1876,  p.  7. 

PaUndia  julianata,  vaiB.  jundda  and  aglaura  Bittlsb,  Ent.,  1892,  p.  190. 

This  species  varies  in  the  amount  of  purple  shading.  In  typical 
jundda  there  is  none,  except  in  the  terminal  space;  it  gradually 
increases  as  a  general  smoky  suffusion  of  the  pale  parts  until  the 
wing  is  wholly  and  uniformly  shaded  (var.  mahis).  Walker  appar- 
ently misidentrfied  mabis,  as  he  describes  his  thedoides,  which  is  the 
same  thing,  immediately  after.  Bar  recognized  the  variability  of 
the  species,  but  did  not  recognize  it  as  jundda  Ouen6e,  which  he 

i  Oat.  Brit.  Mas.,  Lep.  Het.»  part  12, 1857,  p.  850. 
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refers  to  as  unknown  to  him.  Butler  also  recognized  the  variatioUy 
but  went  a  step  too  far  by  including  also  jvlianaia  Stoll.  I  have  135 
specimens  before  me  from  Brazil,  the  Guianas,  Venezuela,  Panama, 
Costa  Rica,  and  Mexico. 

BULBPmonS  OSMINATA  PMkud. 

PaUndia  geminata  Packard,  Pirafc  Rep.  Peabody  Acad.  Sd.,  1869,  p.  64. 
PaUndia  regina  Druce,  Ann.  Mag.  Nat.  Hist.  (6),  vol.  4, 1889,  p.  93. 

I  have  four  specimens  before  me  from  Ecuador,  Colombia,  and 
Costa  Rica.  Dr.  A.  S.  Packard's  type  was  collected  by  the  Smith- 
sonian Expedition  to  South  America  in  1867  ''on  the  route  from 
Quito  across  the  Andes,  down  the  Napo  River,  and  along  the  river 
Maranon."    Druce  described  from  Ecuador. 

XVLBPIDOns  FORTISSnCA,  new  fpectoi. 

Shining  white;  abdomen  dull  ocher  on  posterior  half;  head  and 
collar  brown.  Forewing  with  broad,  dark  brown  band,  widest  on 
costa  and  running  to  tomus,  contiguous  on  its  lower  half  to  the 
outer  brown  area;  this  is  broad,  bent  toward  base  in  middle,  termi- 
nated by  a  double  line,  dull  ocher  fUled  below;  a  vague  pale  sub- 
marginal  shade,  preceded  by  a  darker  area.  Hindwing  yellowkh, 
with  a  white  ray  on  either  side  of  submedian  fold;  a  liu^  black 
patch  at  apex;  a  short  tail  on  outer  margin,  preceded  by  a  black 
spot  with  white  dash  on  one  side  and  marginal  white  line  on  the 
other,  preceded  by  a  brownish  area  with  scattered  black  scales,  and 
before  this  a  very  short  brown  line  at  end  of  outer  white  ray. 
Expanse,  40-44  nun. 

Cotypes. — ^Two  males,  one  female,  Cat.  No.  16709,  U.  S.  Nat.  Mus.; 
Rio  Janeiro,  Brazil  (Schaus  collection) ;  Qmai,  British  Guiana  (Schaus 
collection);  Juan  Vinas,  Costa  Rica,  February  (W.  Schaus). 

Near  dominicaia  Guen6e,  but  distinctly  larger  and  the  ornamenta- 
tion of  the  hind  wing  different. 

BULBPIDOnS  DOMHaCATA  OuenSew 
Palindia  domirdcata  GusNibE,  Spec.  Gen.,  vol.  6,  1852,  p.  276. 
Described  from  Brazil.  I  have  specimens  from  there,  the  Ouianas, 
Venezuela  and  Costa  Rica.  This  species  has  been  recorded  from 
the  United  States,^  but  on  what  material  is  unknown  to  me.  I 
should  rather  expect  rectimargo  or  electa  to  occur  with  us,  as  these 
species  are  in  my  experience  much  more  abundant  than  daminicata 
and  extend  farther  north. 

BULBPIDOns  PKRRTMTTJS  Ou«n6e. 
PaUndia  pernmUis  Gusn^e,  Spec.  Gen.,  vol.  6, 1852,  p.  276. 
I  have  a  single  specimen  from  Brazil,  the  type-locality. 

1  BulL  44,  U.  8.  Nat.  Mna.,  1883,  p.  361. 
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Palindia  mcsea  Dbucx,  Ann.  liag.  Nat.  Hiat.  (7),  vol.  6, 1900,  p.  618. 

This  is  unknown  to  me,  but  appears  from  the  description  close  to 
the  following. 

SUISPIDOnS  TBUOXRA  Babnt. 

PaHndia  teligera  Brabant,  Le  Nat.  (2),  vol.  23, 1910,  p.  31. 

PaUfidia  vivida  Doonin,  Het.  nouv.  TAmer.  du  aud,  vol.  6, 1912,  p.  20. 

Brabant  described  from  Venezuela,  Dognin  from  Paraguay.  I 
have  five  specimens  from  Venezuela  agreeing  perfectly  with  the 
descriptions  of  both  authors. 

SUUCPIDOnS  AROTIUnS  Buttar. 
EulepidotU  argtfrUU  Butler,  Trans.  Ent.  Soc.  Lond.,  1879,  p.  29. 

Described  from  Brazil.  I  have  one  from  Venezuela  and  eight 
from  Mexico,  one  of  the  latter  compared  with  Butler's  type  by  Mr. 
Schaus.  

BULSPtDOTIS  SUVPUHA  Dyar. 

This  will  be  described  more  fully  in  my  fourth  Mexican  paper.  I 
have  six  cotypes  from  Mexico  and  Venezuela. 

BULBPIDOnS  SLBCTA  Dyar.' 

This  will  be  mentioned  more  in  detail  in  my  forthcoming  Panama 
report.  Twenty-six  specimens  are  before  me  from  Venezuela, 
Panama,  Costa  Rica,  and  Mexico. 

SUUBPXDOns  RBCmCAROO  Ooaala. 

PMndiarectmargo  GuENis,  Spec.  Qen.,  vol.  6, 1862,  p.  276. 

Thirty-five  specimens  are  before  me  from  Brazil,  Paraguay,  the 
Gxuanas,  Venezuela,  Panama,  Costa  Rica,  and  Mexico. 

SULBFIDOns  MBTAMORPHA,  tMW  fpectoi. 

Very  similar  to  recHmargo,  differing  principally  in  the  direction  of 
the  crossband,  which  runs  obliquely  from  tomus  to  costa  at  basal 
third  and  is  joined  completely  to  the  base  by  the  costal  dash.  Hind 
wing  with  the  mark  fainter,  its  preceding  dash  very  distinct.  Ex- 
panse, 30  mm. 

TVp^.— Male,  Cat.  No.  15110,  U.  S.  Nat.  Mus.;  Matanzas,  Cuba, 
November,  1902  (W.  Schaus). 

SULXPIDOns  SAHTASXICA  Walkw. 
PdHndia  tantarema  Walker,  Cat.  Brit.  Mus.,  Lep.  Het.,  part  33, 1865,  p.  806. 
This  species  is  not  before  me. 

BULBFIDOTIS  CARDmA  B«r. 

Palmdia  Candida  Bar,  Ann.  Soc.  Ent.  France,  (6),  vol.  6, 1876,  p.  8. 
This  is  not  before  me,  but  Bar's  figure  leaves  no  room  for  doubt  as 
to  the  identity  of  this  form. 

i  Ftoo.  U.  S.  Nat  Has.,  toL  47, 1914,  p.  2ia 
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BULBPIDOns  ALBATA  Felder  and  Sofenholer. 

Palindia  albata  Feldeb  and  Roobnhofsr,  Reise  Novara,  Lep.,  1872,  pi.  Ill, 

fig.l. 
PaUndia  magddlerms  Bar,  Ann.  Soc.  Ent.  Fiance,  (5),  vol.  6, 1876,  p.  434. 

Ten  specimens  are  before  me  from  French  Guiana. 

BULBPIDOns  OUOCCO,  turn  spedei. 

Small;  costo-subapical  orange  spot  large;  costa  altemating  orange 
and  metallic  blue  with  a  white  spot  near  the  middle;  sub-basal-line 
with  white  central  spot ;  marginal  line  widely  expanded  in  the  middle. 
Hind  wing  with  costal  half  whitish,  the  rest  brown  with  faintly  indi- 
cated purplish  outer  half-band.  Fringe  white,  interrupted  below  the 
middle  by  a  small  dark  speck.    Expanse,  15  mm. 

Type. — Cat.  No.  15711,  U.  S.  Nat.  Mus.;  St.  Jean,  Maroni  River, 
French  (Juiana,  July,  1904  (W.  Schaus). 

BULBPIDOns  OUTTATA  Falder  and  Rogenhoier. 

PdUndiaguUataFEhD^R  and  Roobnhofsb,  Raise  iVbvara,'Lep.,  1872,  pi.  Ill,  fig.  3. 
Palindia  micra  Bab,  Ann.  Soc.  Ent.  Fiance  (5),  vol.  6, 1876,  p.  433. 

Forty-three  specimens  are  before  me  from  French  Guiana,  Panama, 
Costa  Rica,  and  Nicaragua. 

BULBPIDOTIS  PBRLATA  OiMnte. 

PaUndia  perlata  Gubn^b,  Spec.  Gen.,  vol.  6, 1862,  p.  279. 

PaUndia  spectabiUa  Walkbb,  Gat.  Brit  Mus.,  Lep.  Het.,  part  15, 1858,  p.  1767. 

Forty-one  specimens  are  before  me  from  Brazil,  French  Guiana, 
Panama,  Costa  Kica,  and  Nicaragua.  Very  close  to  ffuikUa,  but 
differing  in  many  details.  The  two  silvery  spots  are  not  infrequently 
confluent,  occasionally  forming  a  band,  which  in  one  specimen  is 
narrow,  almost  as  in  albata. 

SULBPIDOns  DBTRACTA  Walktr. 

PaUruHa  ddrada  Walkbb,  Gat.  Brit.  Mus.,  Lep.  Het,  part  12, 1857,  p.  847. 

Described  from  Brazil.    I  have  eight  from  Brazil  and  Paraguay. 

BULBPIDOns  TBSTACBICBPS  Falder  and  Rogenhoier. 

Pcdindia  testaceiceps  Fbldeb  and  Roobnhofeb,  Beise  Navara,  Lep.,  1872,  pi.  Ill, 

fig.  16. 
PaUndia  albula  Bab,  Ann.  Soc.  Ent.  France,  (5),  vol.  6, 1876,  p.  20. 

I  have  nine  specimens  from  Venezuela,  Panama,  and  Costa  Rica. 

BULBPmons  ALABASTRABIA  HUbner. 

EuUpidotia  alabaatraria  Ht^BNEB,  Verz.  bek.  Schmett.,  1816,  p.  291. 
EuUepidotis  alabastriaria  HObneb,  Zutr.  exot.  Schmett.,  1818,  p.  22,  figs.  311-312. 
Palindia  punctangulata  Walksb,  Cat.  Brit.  Mus.,  Lep.  Het.,  part  12, 1867,  p.  848. 
PaUndia  alabaitraria  Butleb,  Ent.,  1892,  p.  190. 

Thirty-six  specimens  are  before  me  from  Brazil,  French  Guiana, 
Venezuela,  Panama,  Costa  Rica,  and  Mexico.  This  name  was 
introduced  into  the  North  American  f  aunal  list  by  Hulst  as  a  Geome- 
trid,*  lately  corrected  by  Swett.* 

>  See  Bull.  62,  U.  S.  Nftt.  Mui.,  1903,  p.  282,  No.  8480.  tOen.  Ent.,  vol.  29, 1907,  p.  142. 
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BULXPIDOTIS  PULCUULA.  Bar. 

PoltndiMi  puJUkdla  Bab,  Ann.  Soc.  Ent.  France  (5),  toL  6, 1876,  p.  245. 

This  is  not  before  me.  Butler  makes  it  a  synonym  of  alahatiraTia, 
but  none  of  my  series  of  that  species  show  the  little  bar  close  to  margin 
of  hind  wing  seen  in  Bar's  figure,  so  I  hold  the  name  separate. 

EULSPIDOnS  HBIOLBUCA  OvMite. 

PdiinSa  hemOeuea  Gumim,  Spec.  Gen.,  vol.  6, 1852,  p.  275. 
One  specimen  from  Brazil  is  before  me. 

XULXPIDOnS  MICROLBUCA,  iMW  fpectoi. 

As  in  li^mileuca  Guen6e,  except  that  the  basal  white  space  of  fore 
wing  is  filled  in  with  black  and  brown  scales  nearly  down  to  vein  1 .  In 
hemUeuca  this  space  is  white  with  a  black  spot  on  costa  and  dot 
below.     Expanse,  29  mm. 

Type. — ^MalC;  Cat.  No.  15712,  U.  S.  Nat.  Mus.;  Rio  Janeiro,  Brazil 
(Schaus  collection). 

This  may  be  an  aberration  of  hemUeuca,  but  my  series  of  both 
forms  is  so  limited  that  I  can  form  no  idea  of  the  range  of  variation. 

BULBPIDOnS  VmCBMYlATA  8ML 

PkaUma  Oeometra  vinoentiata  Stoll,  Suppl.  Giamer'sPap.  Exot.,  1791,  p.  39,  pi.  8, 

fig.  3. 
PaKndia  vtneenHcUa  Bab,  Ann.  Soc.  Ent.  Fiance  (5),  vol.  6, 1876,  p.  9. 

This  is  not  before  me. 

BULXPIDOTIS  ORHATA  Btf  . 

PaKndia  orruOa  Bab,  Ann.  Soc.  Ent.  France  (5),  part  6, 1876,  p.  11. 
I  have  seen  no  specimens  of  this  species. 

BULXPIDOTIS  CAX7DATA  H«rldi-Schlfl«r. 

Palmdia  cavdcUa  Hsbbich-SchXtfbr,  Exot.  Schmett.,  1853,  6g.  136. 
PaUndia  caudata  Walker,  Gat.  Brit.  Mus.,  part  12, 1857,  p.  850. 

Described  from  Surinam.    I  have  a  single  specimen  from  Panama. 

BULBPmons  HBRMX7RA  Schsnt. 

Palindia  hermura  Schaus,  Joom.  N.  Y.  Ent  Soc.,  vol.  7, 1898  (June),  p.  119. 
Palindia  evadens  Dbucb,  Biol.  Cent-Amer.,  Lep.  Het.,  vol.  2,  1898  (August), 
p.  500. 

Thirteen  specimens  are  before  me  from  Mexico,  Costa  Rica,  and 
Venezuela. 

BULBPmOTIS  MODBSTULA  Herrtdi-Scliiller. 

PaUndia  modettula   Hebbich-SchXffbb,    Corr.-bl.    zool.-min.    Ver.    Regenab., 

vol.  22, 1869,  p.  153. 
Palindia  mode$tula  M5schlsr,  Abb.  nat.  Senck.  Ges.,  vol  14, 1886,  p.  193. 

I  have  eight  specimens  from  Cuba. 
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EULBPIDOnS  MICCA  Dmce. 

Palindia  mioca  Dbuce,  BioL  Cent.-Amer.,  Lep.  Het,  vol.  1, 1889,  p.  319. 

Eleven  specimens  are  before  me  from  Mexico,  Costa  Rica,  and 

Venezuela.     This  is  the  continental  form  of  Tru>destulja  Herrich- 

Schaffer. 

UNPLACED  SPECIES. 

PALnVDIA  PRIBfUUNA  Dmce. 
Paling  primulina  Dbuce,  Ann.  Mag.  Nat.  Hist.,  (7),  vol.  5, 1900,  p.  518. 
Evidently  a  peculiar  and  characteristic  species,  unlike  anything 
known  to  me.    The  following  is  Mr.  Druce's  description: 

Ifaltf.— Head,  antennae,  collar,  tegulse,  thorax  and  abdomen  pale  primroee-color;  the 
under  edde  of  the  thorax,  abdomen,  and  legs  white.  Primaries  and  secondariea  pale 
primrose-yellow;  primaries,  the  costal  margin  edged  with  white,  three  curved  chrome- 
yellow  bands  cross  the  wing  from  the  costal  to  the  inner  margin,  the  first  two  bands 
nearest  the  base,  the  third  beyond  the  cell;  the  marginal  line  white,  with  minute 
black  dots;  the  fringe  chrome-yellow;  secondaries  with  a  few  metallic  scales  near  the 
anal  angle,  above  which  is  a  short  chrome-yellow  line;  the  under  side  of  both  wings 
pale  primrose-yellow. 
Expanse,  1  inch. 
Eab. — Colombia,  Valparaiso  (Mu8.  Dnux), 

PALmniA  RBFLBZA  Henkh-SdiMfler. 

PoZtrufia  re/em  Herrich-SchXffeb,  Corr.-Blatt  £ool.-min.  Ver.  Begensb.,  vol.  22, 
1869,  p.  154. 

Easily  to  be  recognized  by  the  very  peculiar  secondary  sexual 
character  of  the  male,  a  round,  white,  hairy  lappet  on  the  costa 
above.  I  have  seen  nothing  at  all  approaching  such  a  structure. 
The  following  is  Herrich-Sch&ffer's  description: 

114)  refleia  ES.  489/625.  foem.— 449/1047  mas.— Kleiner  als  corima,  Hfl  auf  R  3 
sehr  schwach  geeckt  Rostbraim,  Vfl  mit2ganzgeraden,  gegen  den  IR  diveigirenden 
QStreifen,  von  1/3  und  2/3  dee  VR  und  weisser  W  der  Franzen.  Auf  den  Hfl  nur  ein 
weisser  Schrggstreif  in  Z  1  a  als  innere  Begrenzung  eines  rostrothen  Fleckes.  Beim 
kleineren  Manne  sind  beide  Streife  der  Vfl  imdeutlicher,  weniger  diveigirend,  der  VR 
aber  hinter  der  Mitte  in  einen  grossen,  halbscheibenfOrmigen,  weissen,  rothbraunge- 
wimperten  lAppen  nach  oben  umschlagen. 

Recently  Mr.  Schaus  and  the  writer,  in  considering  the  identifica^ 
tion  of  Herrich-Schaflfer'sname,  have  concluded  that  it  is  probably  not 
a  Palindia  at  all,  or  even  a  Noctuid,  but  is  an  earlier  name  for  Paridr 
nea  Tiolophxalia  Ragonot,  a  Pyralid  of  the  subfamily  Chrysauginad. 

PALmniA  STRIATARIA  Cnmer. 

Phalxna  Geometer  striataria  Crameb,  Pap.  Exot.,  vol.  4, 1782,  p.  125,  pi.  355,  ^,  F. 
Palindia  striata  Guen^s,  Spec.  Gen.,  vol.  6, 1852,  p.  278. 
Palindia  striatia  Hsbbich-SchXffbb,  Coir.-Blatt  zool.-min.  Ver.  Regens.,  voL  22, 
1869,  p.  153. 

Unknown  to  Guen6e  (1852),  who  placed  it  in  Palindia  from  his 
interpretation  of  Cramer's  figure.  Also  unknown  to  Walker,*  who 
follows  Guen6e.    Herrich-Schaffer  had  a  specimen  from  Cuba  which 

1  Gat.  Brit  Mas.,  Lep.  Bet.,  port  12, 1857,  p.  860. 
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he  describes  at  some  length.  Bar,  overlookmg  Herrich-Schaffer's 
work,  considers  striataria  "une  Paiindidx  bien  douteuse."*  The 
species  is  veiy  strongly  marked  and  should  be  easily  recc^nizable. 

PALINDIA  8CITA  Wdkw. 
Falindia  seUa  Walkbb,  Char,  nndes.  Lep.  Het.,  1869,  p.  39. 

Sir  George  Hampson  has  kindly  drawn  my  attention  to  this  de- 
scription. It  appears  to  represent  a  formj^uite  unknown  to  me. 
No  locality  is  given. 

Genus  DYOMYX  Guen^e. 

Dyomyx  Guen^k,  Spec.  Gen.,  vol.  6,  1852,  p.  281.    Type  eimolia  Guen^e  (fiirt 

species);  eimolia,  here  designated. 
Dyamix  Bab,  Ann.  Soc.  Ent.  France  (5),  vol.  6,  1876,  p.  436. 

Table  of  the  species, 

1.  Hind  wing  with  short  tail  on  outer  margin 2 

Hind  wing  without  tail,  at  most  wavy  or  slightly  angulated 5 

2.  Discal  mark  narrow,  lunate;  white  mark  on  inner  margin  situated  beyond  the 

fourth  (bent)  line 3 

Discal  mark  wide,  oval;  white  mark  on  inner  margin,  if  present,  following  the 
third  (straight)  line 4 

3.  Laiger,  browner;  median  line  of  hind  wing  bordered  with  orange;  submarginal 

diver  line  slight albistriga  Schaus. 

Smaller,  grayer;  median  Une  of  hind  wing  not  distinctly  bordered  with  orange; 
submarginal  silvery  Une  distinct egista  Bar. 

4.  Laiger,  browner;  white  mark  on  inner  margin  distinct eonsequens  Dyar. 

Smaller,  grayer;  mark  on  inner  margin  fednt,  yellowish merrichi  Holland. 

Laiger,  grayer;  no  light  mark  on  inner  margin. .  fumata  Felder  and  Rogenhof^. 

5.  Fore  wing  without  eye-spot inferior  Herrich-Sch&ffer. 

Fore  wing  with  rotmd  eye-spot  above  inner  maigin6 6 

6.  Three  inner  lines  straight,  oblique 7 

These  lines  wavy  or  broken 14 

7.  Lines  relieved  on  a  uniform  ground 8 

A  solid  dark  shade  between  mid  and  inner  lines 12 

8.  Fore  wing  with  terminal  dark  line  relieved  by  narrow  white  or  yellow  lines  on 

each  side;  median  line  of  hind  wing  reduced  to  a  dash 9 

Terminal  dark  line  relieved  only  by  &int  pale  shades 10 

9.  Fore  wing  uniform  purplish;  lines  with  yellow  edges ^u^nn  Bar. 

Fore  wing  purple-blue  on  inner  half;  lines  without  yellowish  edges 

megalops  Guen^. 

10.  Subterminal  line  of  forewing  pale,  distinct  throughout janus  Bar. 

Subterminal  line  Mnt  or  obsolete 11 

11.  Mesial  line  of  hind  wing  beneath  even;  pale  line  before  terminal  line  of  forewing 

above,  dotted ocala  Schaus. 

Mesial  line  of  hind  wing  beneath  crenulate ;  pale  subterminal  line  not  dotted ...  12 

12.  Ocellus  large;  reniform  free  from  mesial  line;  inner  line  of  hind  wing  parallel  to 

and  near  outer egisUAdes  Bar. 

Ocellus  small;  reniform  contiguous  to  mesial  Une;  inner  line  of  hind  wing  remote 
from  outer  Hne,  curved,  obsolescent herherta  Dyar. 

13.  Shade  between  mid  and  inner  lines  uniform  in  ¥ddth jonesi  Schaus. 

This  shade  cut  off  above  inner  margin zaies  Druce. 


1  Aim.  Soc.  Ent.  Franoe  (3),  vol.  6, 1875,  p.  290. 
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14.  Median  area  with  dark  filling  between  the  lineB 15 

Median  area  without  dark  filling 17 

15.  Dark  area  from  inner  to  outer  line  and  continued  in  a  patch  to  outer  margin 

ora  Dyar. 
Dark  area  confined  between  the  inner  and  median  lines 16 

16.  Hind  wing  olive  yellow  with  dark  brown  angled  area  from  base;  marginal  mark 

large,  silvery,  with  black  strise ^uno  MQechler. 

Hing  wing  brown;  marginal  mark  slight,  rather  inconspicuous. .  volcanica  Schaus. 

17.  Hing  wing  with  subocellate  black  spots  on  outer  margin 18 

Hind  wing  without  such  spots,  all  fuscous  with  a  narrow  orange  terminal  edge 

ancea  Cramer. 

18.  Small;  hind  wing  with  single  marginal  ocellus pladda  Schaus. 

Laige;  hind  wing  with  three  marginal  black  ocellate  dots cimolia  Guen6e. 

DTOMTX  ALBISnUOA  Sdunst. 

Palindia  aWistriga  Schaus,  Ann.  Mag.  Nat.  Hist.  (8),  vol.  7, 1911,  p.  58. 

I  have  the  type  and  two  other  specimens,  all  from  Costa  Rica. 

DTOMTX  BOISTA  Btf  . 

Dyomix  egiita  Bab,  Ann.  Soc.  £nt.  France  (5),  vol.  6, 1876,  p.  439. 
I  have  six  from  British  Guiana^Venezuelai  Panama,  and  Costa  Kica. 

DTOMTX  CONSIQUXNS  Dyw. 

This  will  be  more  fully  described  in  my  fourth  Mexican  paper. 
I  have  five  cotypfes  from  Mexico,  Panama,  and  Venezuela. 

DTOMTX  BfCRRICXI  HoOaiid. 

Palindia  merricki  Holland,  Ent.  News,  vol.  13, 1902,  p.  172. 
Palindia  merricki  Dyab,  Proc.  Ent.  Soc.  Wash.,  vol.  14, 1912,  p.  194. 

Nine  specimens  are  before  me,  all  from  Venezuela.  The  species 
was  described  from  Pennsylvania,  presumably  from  a  stray  specimen. 

DTOMTX  FUMATA  F^der  and  Rogenhoier. 

Palindia  fumata  Fsldbr  and  Roobnhofeb,  Beise  JVovom,  Lep.,  1872,  pi.  Ill, 

fig.  17. 
EuUpidotU  mabis  Butler  (not  Guen^),  Trans.  Ent.  Soc.  Lond.,  1879,  p.  29. 
Palindia  mabis  Dbuob  (part,  not  Guen^),  Biol.  Cent.-Amer.,  Lep.  Het.»  voL  1, 

1889,  p.  317. 

This  is  not  before  me.  Butler  misidentified  Guen^e's  mdbis, 
apparently  by  following  Walker's  arrangement  in  the  British  Museum. 
Druce  quoted  the  synonymy  from  Butler,  though  he  probably  had 
the  true  mahis  before  him. 

DTOMTX  INFERIOR  Hmieta-Schlfler. 

Palindia  inferior  Herbich-Schaffbb,  Corr.  Bl.,  zool.-min.  Ver.  Begensb.,  vol.  22, 

1869,  p.  153. 
Dyomyx  lineata  Druce,  Biol.  Cent.-Amer.,  Lep.  Het,  voL  1, 1889,  p.  320  (female). 

Seven  specimens  are  before  me  from  Brazil,  Panama,  Costa^Rica, 
and  Mexico.  Druce  figures  as  male  and  female  two  different  species. 
I  restrict  the  name  to  the  female  figured  in  the  Biologia,  plate  29, 
fig.  26. 
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DTOMTX  OUBRBI  Btr. 
Dyomix  guenti  Bab,  Ann.  Soc.  Ent.  France  (5),  vol.  6, 1876,  p.  442. 
This  is  not  before  me.    Bar's  figure  seems  excellent. 

DTOMTX  MBOALOPS  OtMote. 

Dyomyz  megdlops  Guen^b,  Spec.  Gen.,  vol.  6, 1852,  p.  282. 

I  have  not  seen  specimens.  Guen^'s  figure  is  very  sketchy,  but 
probably  recognizable. 

DTOMTX  JANUS  Btf . 
Difomixjanus  Bab,  Ann.  Soc.  Ent.  Prance  (5),  vol.  6, 1876,  p.  441. 
Not  known  to  me  in  nature.  | 

DTOMTX  OCALA  Schna.  j 

Dyofmyx  ooaJa  Schaxts,  Ann.  Mag.  Nat.  Hist.  (8),  vol.  7, 1911,  p.  61.  I 

The  male  type  is  before  me.  Mr.  Schaus  had  associated  with  it 
another  specimen  as  the  female,  but  I  consider  this  specimen  to  belong 
to  the  next  species. 

DTOMTX  BGISTOmBS  Bar.       . 
Dyomix  egiataides  Bab,  Ann.  Soc.  Ent.  France  (5),  vol.  6, 1876,  p.  440. 
A  single  female  from  Costa  Rica  is  before  me,  agreeing  well  with 
Bar's  characterization.    It  is  mentioned  above  under  ocaJa. 

DTOMTX  HSRBSRTA,  new  fpectoi. 

Dywtyx  lineata  Dbucb  male  (not  female),  Biol.  Cent.-Amer.,  Lep.  Het.,  1889, 
pi.  29,  fig.  24. 

Brown,  with  faint  purple  irridescence  over  whole  of  fore  wing, 
very  faint  on  hindwing;  lines  slender^  straight;  subbasal  half  line, 
to  veui  1,  parallel  to  inner  line,  which  runs  from  inner  fifth  of  costa 
to  inner  third  of  inner  margin;  mesial  Une  a  little  broader  and  less 
rigid  than  the  other,  slightly  bent  at  median  vein,  touching  inner 
side  of  small  black  ocellus  on  vein  1,  which  has  white  pupil,  orange 
ring  and  brown  outer  ring;  reniform  vague,  rather  narrow,  lunate, 
defined  by  inner  and  outer  curved  lines;  outer  line  bent  above  vein  7, 
lost  below  2,  a  brown  marginal  line,  edged  on  both  sides  by  pale  lines. 
Hmdwing  vnth  a  line  across  disk,  running  close  to  margin,  twice 
angled  but  not  dentate,  followed  by  a  narrow  dull  orange  streak  and 
a  blue-gray  powdery  area,  which  runs  upward  to  about  vein  6;  two 
distant  narrow  white  marginal  lines;  a  small  black  dot  between  them 
opposite  the  outer  angle  of  the  middle  line.  This  spot  has  an  orange 
edging  but  is  scarcely  ocellate.  Beneath  a  common  mesial  curved 
crehulate  line,  the  hhid  wing  with  a  straight  shaded  arc  within  it. 
Bxpanse,  43  mm. 

Cotypes. — Two  females.  No.  15713,  U.  S.  Nat.  Mus.;  St.  Jean, 
Maroni  River,  French  Guiana,  April,  1904  (W.  Schaus) ;  Sixola  River, 
Costa  Rica,  March,  1907  (W.  Schaus). 
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DTOMTX  JOHKSI  \ 

Dyomyx  janesi  Scbaus,  Joiim.  N.  Y.  Eat.  8oc.,  voL  6, 18W,  p.  120. 
Dyomyx  obltqvuUa  Schaus,  Ann.  Mag.  Nat.  Hist.  (8),  vol.  7, 1911,  p.  62. 

I  have  the  unique  types  of  jonesi  from  Brazil  and  ohliquata  from 
Costa  Rica.    Both  are  males  and  almost  identical. 

DTOMTX  ZATBS  Dnc*. 
DyoTnyxzaUs  Dbucb,  Biol.  Cent.-Amer.,  Lep.  Het,  vol.  2, 1898,  p.  500. 
Two  specimens  are  before  me  from  Costa  Bica. 

DTOMTX  ORA  Dyw. 

To  be  more  fully  described  in  my  fourth  Mexican  paper.  I  have  a 
female  from  Mexico  and  another  from  Panama.  This  is  not  improb- 
ably an  ornate  variety  of  D,  cimolia  Guenfie. 

DTOMTX  JUlf  O  MVMhtor. 
Dyomyx  juno  MSschlbb,  Abh.  Senck.  Nat.  Ges.,  vol.  14, 1886,  p.  197. 
This  is  not  before  me. 

DTOMTX  VOLCARXCA  Sdumt. 
Dyomyx  wlcanioa  Sghatjs,  Joium.  N.  Y.  Ent.  Soc.,  vol.  6, 1898,  p.  119. 

The  type  and  three  other  Mexican  specimens  are  before  me  and  two 
from  Costa  Rica. 

DTOMTX  PLAODA  Sdumi. 
Dyomyx  plaeida  Scha^us,  Ann.  Mag.  Nat.  Hist  (7),  vol.  8, 1901,  p.  39. 

Six  specimens  are  before  me  from  Mexico,  including  the  type.  In 
one  specimen  the  whole  median  space  is  ocherous. 

DTOMTX  CIMOUA  OmoAe. 

Dyomyx  cmoUa  GuenAb,  Spec.  Gen.,  vol.  6, 1852,  p.   282. 

Dyomyx  pavo  Walkbb,  Gat.  Brit  Mus.,  Lep.  Het,  part  16, 1858,  p.  1769. 

Two  specimens  from  Mexico  are  before  me. 

DTOMTX  ANCBA  Cnuner. 

Phdlxna  Noctua  ancea  Cbambb,  Pap.  Exot.,  vol.  4,  1782,  p.  72,  pi.  324,  fig.  G. 

Platyja^  ancea  Ht^BNER,  Verz.  bek.  Schmett.,  1816,  p.  268. 

Dyomyx  ancea  Guen^e,  Spec.  Gen.,  vol.  6, 1852,  p.  282. 

Dyomyx  ancea  Walkeb,  Gat.  Brit.  Mus.,  Lep.  Het,  vol.  12, 1857,  p.  854. 

Unknown  to  me  except  by  Cramer's  figure.  The  figure  is  bad,  but 
seems  nearest  to  cimolia  Guen6e  of  anything  before  me.  I  have  so 
few  cimolia  that  I  can  not  form  a  good  idea  of  the  extent  of  its  varia- 
tion. 

1  The  type  of  PUUjfja  Habner  must  be  taken  to  be  tmminea  Qnmer  (flat  specks),  designsted  by  Hamp- 
8011  (Moths  of  India,  vol.  2,  lg94,  p.  £30). 
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NEW  GENERA  AND  SPECIES  OF  AMERICAN 
BRACHYRHYNCHOUS  CRABS. 


By  Mabt  J.  Rathbun, 
AuuUmi  Curator  of  Marine  Invertebrates^  United  Statei  National  Museum, 


The  forms  here  described  belong  to  the  group  formerly  Imown  as 
the  Catometopa  or  Grapsoidea.  The  type-specimens  of  three  of  the 
species  are  in  the  Museum  of  Comparative  Zoology  and  were  kindly 
lent  for  description  through  Dr.  Walter  Faxon;  paratypes  of  the 
same  as  well  as  types  of  the  remaining  species  are  in  the  United  States 
National  Museum. 

FAMILY  GONEPLACID.E. 

TRIZOCARCINUS,*  new  genus. 

Type  ofihe  genus. — Trizoaircinua  dentaius  (Rathbun). 

Ca^pace  deep,  subquadrilateral,  broader  than  long,  with  little  dis- 
tmction  of  regions,  convex  fore  and  aft  and  from  side  to  side.  Fron to- 
orbital  border  about  three-fourths  of  the  greatest  width  of  the  carapace; 
antero-lateral    borders      arched, 


Front  square-cut, 
straight,  between  one-third  and 
one-fourth  the  width  of  the  cara- 
pace, f^tly  notched  in  the  mid- 
dle, deeply  separated  from  the  su- 
pra-orbital angles.  Upper  margin 
of  orbit  with  two  distinct  notches. 
Basal  segment  of  antenna  short, 
the  flagellum  standing  loosely  in 
tbe  orbital  hiatus.  The  anten- 
nules  fold  transversely.  Buccal 
cavity  increasing  in  width  dis- 
taDy,  maxiUipeds  widely  gaping, 
ikeir  merus-jointwith  concave  an- 
terior margin,  the  antero-extemal 
lobe  projecting  forward  not  outward.  Efferent  branchial  channels  well 
defined.  A  stridtdating  ridge  formed  of  parallel  stvisd  runs  obliquely 
backward  from  the  antero-extemal  angle  of  the  buccal  cavity;  it  is 
played  upon  by  a  short  ridge  on  the  merus  of  the  cheUpeds.    Cheli- 

1  Tpt^f  to  creak,  to  grate;  Kafixe^Cf  crab. 
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peds  equal;  much  more  massive  than  the  legs.  In  both  sexes  all  seven 
abdominal  segments  are  distinct  and  in  the  male  the  third  segment 
covers  the  whole  width  of  the  sternum  between  the  bases  of  the  last 
pair  of  legs. 

This  genus  is  closely. related  to  Oardnojiiaz^  of  the  Indo-Pacific 
region,  but  differs  chiefly  in  the  form  and  disposition  of  the  maxil- 
ipeds,  the  separation  of  the  front  from  the  orbit,  and  the  presence  of 
stridulating  apparatus. 

TRIZOCARCXNUS  DSNTATUS  (RAthban). 

Plate  1. 
Carcinoplax  dentatus  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  vol.  16, 1893,  p.  243. 

Type-locality.— QuiS  of  California,  lat.  29^  40'  N.;  long.*  112^  57' 
W.,  76  fathoms,  green  mud,  temperature  59®  P.,  station  3016,  U.  S. 
Fidieries  steamer  Albatross, 

Type.— C&i.  No.  17462,  U.S.N.M. 

Distribution. — Gulf  of  California,  30  to  76  fathoms,  green  and  gray 
mud,  temperature  59®  to  62®  P. 

The  stridulating  ridge  on  the  pterygostomian  region  is  crossed  by 
about  70  fine  strisB.  A  short,  complementary  ridge  exists  on  the 
lower  proximal  margin  of  the  inner  surface  of  the  arm  and  is  crossed 
obliquely  by  10  or  11  striae. 

CYRTOPLAX,*  new  genus. 

Type  of  {he  genus. — Cyrtoplax  spinidentata  (Benedict). 

Carapace  much  broader  than  long,  convex  longitudinally  and 
transversely.  Regions  well  marked.  Antero-lateral  margins  arcu- 
ate, dentate;  postero-lateral  margins  converging.  Pronto-orbital 
width  three-fifths  of  width  of  carapace.  Pront  advanced,  lobes  arcu- 
ate, separated  only  by  a  furrow  from  the  orbital  margin.  Eyestalks 
tapering,  comesB  small.  Basal  joint  of  antenna  rather  wide,  inner 
angle  just  touching  the  front;  flagellum  standing  in  the  orbital  hiatus. 
BuccsJ  cavity  widening  distally;  maxillipeds  gaping,  menis  broader 
than  long.  Chelipeds  stout,  imequal,  wrists  subtriangular  in  dorsal 
aspect,  bispinose^  palms  high,  fingers  strongly  deflexed.  Legs  long 
and  slender;  dactylus  of  last  pair  upcurved.  The  first  and  third 
abdominal  segments  of  the  male  do  not  cover  the  sternum;  the  third; 
fourth,  and  fifth  segments  are  fused. 

This  genus  is  much  further  removed  than  Eucratopsis  from  the 
Xanthid  genus  Panopeus.  The  carapace  is  much  broader  than  in 
Eucratopsis,  the  eyestalks  are  slenderer,  the  eyes  smaller,  and  the 

base  of  the  male  abdomen  wider,  but  the  first  segment  does  not  cover 

. ± . 

1  Milne  Edwards,  Aim.  Sd.  Nat.,  ser.  3,  vol.  18, 1852,  p.  164  (128). 
*  lofitiCf  convex;  ni4J^,  ansrthing  flat  and  laroad,  carapace. 
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the  sterQum;  the  slender,  deflexed  fingers  of  the  cheke,  and  the 
strongly  upcurved  dactyli  of  the  last  pair  of  legs  also  separate  the 
genus  from  Eucratopsis. 

CTSTOFLAX  SPIHIDXIITATA  (BsMdkl). 
Plate  2. 

Buenitoplaz  spinidentata  Bxnboiot,  Johns  HopkinB  Univ.  Circ.,  vol.  11,  1892, 

p.  77. 
Eueratopni  9pinidentata  Rathbun,  Bull.  U.  S.  Fiah  Gomm.  for  1900,  vol.  2, 

1901,  p.  11. 

Type4ocdHiy. — Jamaica. 
7Vp«.— Cat.  No.  17219,  U.S.N.M. 
IHstrHnUion, — Jamaica;  Porto  Rico;  Trinidad. 

CHASMOPHORA,'  new  genus. 

Type  of  the  genus. — Chasmophora  macrophthalrna  (Rathbun). 

Carapace  very  broad,  subcylindrical,  very  convex  longitudinally, 
much  less  so  transversely;  antero-lateral  margin  short,  dentate. 
Fronto-orbital  border  about  four-fifths 
tlie  width  of  the  carapace.  Front  sepa- 
rated from  the  orbital  angle  by  a  fur- 
row. Eyes  stout,  filling  the  orbit;  lower 
margin  of  orbit  with  a  large  outer  sinus. 
Basal  joint  of  antennse  not  reaching  the 
front,  flagelliun  standing  in  the  orbital 
hiatus.  Buccal  cavity  widening  anteri- 
orly, entirely  filled  by  the  outer  majdl-   fio.  2.-<:HA8iiorHOEA  maceofhthai. 

1-         J         J-    X    1  1         #  £  •IV         J  MA,AiraaUOmvnWOFOEBITOFTTF» 

hpeds;  distal  angle  of  merus  of  maxmipeds  tbmals.  sHowmo  hiatus,  dt  which 
prominent.  Right  cheKped  of  medium  ""  ™  aktennal  flaobllum.  x 
size;  left  not  known.    Legs  slender.    First 

s^ment  of  abdomen  of  female  very  broad,  but  not  covering  the  whole 
width  of  the  sternum;  third  segment  narrower.  It  is  probable  that 
in  the  male  these  segments  have  a  similar  relation  to  the  sternum. 

Near  Euryplax  Stimpson,*  in  which  the  antennal  flagellum  is 
widely  removed  from  the  orbit  by  a  large  process  of  the  basal  joint. 

CHASMOPHORA  MACROPHTHALMA  (Sathboa). 

Euemtaptis  maarophthalma  Rathbun,  Proc.  U.  S.  Nat.  Mus.,  vol.  21, 1898,  p.  601, 
pi.  43,  figs.  3  and  4. 

Type-iocoZtly.— Pananxa  Bay,  lat.  7°  56'  00"  N.;  long.  79^  41' 
30"  W.,  51.6  fathoms,  green  mud,  station  2805,  U.  S.  Pbheriee 
steamer  Anaitrass., 

Type.— CeLt.  No.  21691,  U.S.N.M. 

>  XirjB,  an  opening;  ^tpd,  an  orbit. 

>  Aim.  Lyo.  Nat.  Hltt.  N.  Y.,  yoL  7, 1860,  p.  eo. 
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Family  GRAPSBD^. 

Plates.    . 

Type4ocdlity. — ^At  sea,  west  of  Lower  California,  in  lat.  23®  49'  N.; 
long.  127°  50'  W.;  D.  D.  Raulet,  collector. 

Type. — ^Male,  Cat.  No.  6065,  Mus.  Comp.  Zo5l.  One  male,  1  female, 
paratypes.  Cat.  No.  22833,  U.S.N.M. 

Dimensions. — Male  type,  length  17.6  mm.,  width  19.3  nmi.,  width  of 
front,  10  mm. 

Carapace  convex  antero-posteriorly  and  from  side  to  side;  surface 
covered  with  punctaB  and  fine  reticulations;  coarser  strisB  cross  the 
anterior  half  transversely  and  nearly  all  the  branchial  region  ob- 
liquely. Surface  of  front  covered  with  short  striae  and  minute  gran- 
ulation; free  edge  arcuate  and  faintly  bilobed,  each  lobe  appearing  in 
front  view  slightly  bilobed;  edge  a  raised  finely  granulated  rim;  post- 
frontal  lobes  low.  Anteio-lateral  margins  convex,  with  one  blunt 
tooth  behind  the  tooth  at  the  angle  of  the  orbit;  postero-iateral  mar- 
gins nearly  straight,  convergent. 

Chelipeds  equal,  massive;  upper  and  lower  margins  of  arm  trans- 
versely striated,  inner  expansion  irregularly  denticulated;  outer  sur- 
face of  wrist  finely  striated,  tooth  at  inner  angle  blunt;  surface  of 
palms  nearly  smooth,  shining,  punctate,  upper  surface  rounded,  cov- 
ered with  finely  granulated  longitudined  lines  which  become  oblique 
proximally.  Fingers  stout,  prehensile  edges  narrowly  gaping,  den- 
tate, a  larger  tooth  at  middle  of  fixed  finger. 

Legs  short  and  broad;  third  foot  one  and  one-half  times  as  long  as 
carapace;  merus  of  third  pair  three-fiifths  as  broad  as  long;  dactyli 
short  and  stumpy,  armed  with  coarse  spines. 

Many  species  of  Planes  have  been  described  in  the  past,  all  of 
which  are  referable  to  variations  of  P.  minutus;  ^  but  this  form  ap- 
pears to  be  distinct.  It  has  a  great  resemblance  to  Paehygrapsus 
also,  and  forms  a  link  between  the  two  genera. 

From  Planes  minutus  it  differs  in  its  broader  carapace,  somewhat 
depressed  about  the  middle  instead  of  imiformly  convex;  in  the 
postero-iateral  margins  being  nearly  straight  as  in  Pachygrapsus,  not 
arcuate  as  in  Planes  minutus;  in  the  more  extensive  striation  of  the 
dorsal  surface;  in  the  broader  basal  joint  of  the  antenna;  the 
broader  merus-joint  of  the  outer  maxilliped,  both  its  inner  and  outer 
lobes  being  more  strongly  developed;  in  the  feebler  dentation  of  the 
distal  end  of  the  inner  expansion  of  the  arm. 

1  Oiiieef  mlmtftw  Lixinsas,  Syst.  Nftt,  ed.  10, 17S8,  vol.  1,  p.  ev. 
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Our  species  resembles  Pachygrapsus  crassipes  RandalP  but  the 
carapace  is  narrower  and  more  convex,  the  post-frontal  lobes  lower, 
the  lateral  tooth  not  acute  nor  prominent,  the  postero-lateral  margins 
less  convergent,  dorsal  stride  finer  and  more  broken,  those  of  the 
branchial  region  less  extensive,  palm  without  a  definite  marginal  line 
above,  last  four  segments  of  the  abdomen  of  the  male  more  regularly 
triangular. 

Su'bfAiiQ.ily  "VAJRJTNXNJE:. 
CTRTOORAPSUS  ALTHCANUS,   nefw  ^edM. 

Plate  4. 

Type-locality. — San  Matias  Bay,  Patagonia;  Hassler  Expedition. 

AdiUioTuiL  locality. — Rio  Grande  do  Sul,  Brazil. 

Tyye.— Male,  Cat.  No.  6126,  M.C.Z.  Two  male  paratypes  in  U.  S. 
National  Museum,  Cat.  No.  22835. 

Dimensions. — ^Length  of  carapace  of  type  male  16.8  nun.,  width  of 
same,  18.4  nun. 

This  species  while  closely  related  to  O.  angulaius  Dana,'  which 
iDhabits  the  same  region,  is  much  smoother  and  less  ornate  so  that 
there  is  no  likelihood  of  their  being  confused. 

The  carapace  is  not  strongly  areolated  though  the  regions  are  well 
defined;  the  gastric  r^on  lacks  the  beaded  transverse  ridge  charac- 
teristic of  the  older  species.  The  surface  is  densely  covered  with  fine 
depressed  granules  and  somewhat  less  numerous  punctsB;  it  appears 
almost  smooth  to  the  naked  eye,  while  in  angvlaius  the  surface 
is  obviously  roughened  with  coarser  granules.  As  to  shape,  the 
carapace  has  no  sharp  lateral  angles,  the  antero-lateral  margins  are 
shorter  than  in  angvlaius,  and  the  postero-lateral  margins  are  longer 
and  subparaUel  to  each  other.  The  antero-lateral  margins  have  four 
teeth,  including  the  orbital  tooth,  but  they  are  small,  especially  the 
last  two,  and  do  not  project  beyond  the  marginal  line;  the  intervals 
between  the  teeth  diminish  successively  in  length.  There  is  no  indica- 
tion of  a  postero-lateral  tooth. 

The  front  is  relatively  wider  than  in  angulatus  and  is  feebly  emar- 
ginate  at  the  middle;  the  orbits  are  correspondingly  smaller. 

The  outer  maxillipeds  have  much  the  same  shape  in  the  two 
species,  but  in  oUimaTms  they  are  shorter  and  wider  and  the  gape 
narrower. 

The  palms  in  the  adult  male  are  much  higher  in  our  species,  espec- 
ially at  the  distal  end,  and  the  movable  finger  is  strongly  deflexed; 
the  immovable  finger  is  nearly  horizontal;  there  is  a  triangular  space 
between  the  fingers  for  their  proximal  hdf  only. 

I  Joorn.  Ac&d.  Nat.  Sci.  Fhlla.,  vol.  8, 1839  (1840),  p.  127. 

s  Proe.  Aad.  Nat  Sd.  PhUa.,  yoI.  6, 1861,  p.  260;  Crott  U.  S.  EzpL  Ezped.,  Tol.  1, 1862,  p.  362;  atlas, 
1866,pL22,ll8.6«-<. 
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Legs  narrower  than  in  angtdatus,  second  and  third  pairs  subequal; 
propodal  joint  and  proximal  part  of  terminal  joint  of  first  three  pairs 
fringed  with  hair  on  the  posterior  margin;  last  two  joints  and  distal 
part  of  carpal  joint  of  last  pair  fringed  with  hair  on  both  margins. 

The  abdomen  of  the  male  is  narrower  and  more  oblong  than  in 
anffvlatus,  and  the  appendages  of  the  first  segment  slenderer. 

PLATTCHIROORAPSnS  TTPXCUS*  new  ^edM. 

Plate  6. 

AipidograpsuB  typicus  Ejei0yer,  MS.,  Copenhagen  Mpseum. 
Platychvrograpsus  spedabilis  Rathbun,  Ptoc.  U.  S.  Nat.  Mufl.,  vol.  22,  1900,  p. 
279  (part);  not  P,  speetabilis  de  Man,  1896.* 

Type-locality. — ^Macuspana  .River,  Montecristo,  Tabasco,  Mexico; 
140  miles  from  the  sea,  altitude  over  100  feet;  collected  by  E.  W. 


a 


Fig.  3.— Plattchiboobapstts  ttpicus.   a.  Ouna  sms  of  lakob  chbla  or  xilb  m 

HALITAX  MUSEXJlf ,  NAT.  SIZB.     6.  UPPBB  TIBW  OP  8AMB,  KAT.  flIZB.     C.   OUTBB  SIDB 
OP  LABGB  CHELA  OP  SMALL  HALB  PBOM  MEXICO,  CAT.  NO.  19863,  X  li* 

Nelson  and  E.  A.  Goldman,  Biological  Survey,  U.  S.  Department  of 
Agriculture;  1  male. 

AddUional  localities. — ^Mexico;  received  from  the  exhibit  by  Mexico 
at  the  World's  Columbian  Exposition;  1  male.  Gulf  of  Mexico; 
1  male  (Copenhagen  Mus.).  One  large  claw  from  an  imknown 
locaUty  (Halifax  Mus.). 

Type.— Cat.  No.  23761,  U.S.N.M. 

Dimensions. — ^Male  type,  median  length  of  carapace  42.5  mm., 
width  51  mm.    Male  from  Mexican  exhibit,  length  27.2  mm.,  width 

1  Zool.  Anx.,  1396,  No.  fiOO,  p.  202,  text  flg.;  Jabrb.  Hambcuf .  Win.  Anst,  vol.  12, 1806,  p.  97,  pi.  2,  fist. 
4,*i,4d,4J;pL3,fl«.4c. 
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32.5  mm.  As  4  specimens  from  different  localities  in  Mexico  agree 
in  presenting  certain  characters  which  separate  this  form  from  the 
African  P.  speddbUis  de  Man,  it  seems  best  to  consider  it  as  a  distinct 
species. 

The  fourth  tooth  of  the  lateral  margin  is  farther  back  than  in 
speddbUis  and  the  postero-lateral  margins  behind  this  point  are  less 
convergent  and  more  nearly  parallel. 

The  margin  of  the  front  is  more  distinctly  4-lobed  and  the  median 
sinus  is  larger  and  more  U-shaped. 

The  dorsal  surface  of  the  carpus  is  not  oblong  but  of  nearly  the 
same  length  and  width. 

The  merus  and  carpus  joints  of  the  ambulatory  legs  are  narrower 
and  their  sides  more  nearly  parallel. 

Sril>fluErLil7^  SS:S.AJE^MXN'.9:• 

SBSARMA  (SBSAHMA)  VSRLXTX.  new  ^edM. 

Plate  G. 

Type-Jocdlity. — Jamaica:  Mulgrave  (a  small  village  in  the  Cockpit 
country  near  Ipswich,  St.  Elizabeth);  1  female  collected  by  Wss 
Verley  and  received  through  Mr.  P.  W.  Jarvis. 

Type.—Ca,t.  No.  24940,  U.S.N.M. 

Dimensions. — Female  type,  length  of  carapace  20  mm.,  width 
22.8  mm.,  fronto-orbital  width  16.5  mm.,  width  of  front  9.1  mm. 

Carapace  strongly  narrowed  anteriorly,  convex  fore  and  aft,  regions 
and  suprafrontal  lobes  fairly  well  marked ;  of  the  latter  the  outer  pair 
are  narrower  than  the  inner  pair  and  their  anterior  margin  more 
strongly  marked.  Anterior  part  of  carapace  granulated,  postero- 
lateral area  finely  striated. 

The  lower  margin  of  the  front  fonns  two  prominent  lobes  in  dorsal 
view.    The  sides  are  oblique  and  the  angles  rounded  off. 

Upper  margin  of  orbit  directed  outward  and  forward,  outer  angle 
broad  and  obtuse,  the  margin  between  it  and  the  lateral  tooth  con- 
vex.   This  tooth  is  subrectangular  with  thickened  tip. 

Chelipeds  of  female  narrow.  Outer  surface  of  arm  and  wrist 
crossed  by  short  lines  of  granules,  upper  and  outer  margins  rough 
with  short  oblique  and  parallel  lines  of  granules,  inner  margin  irregu- 
larly spinulous.  Palms  longer  than  wide,  sparingly  covered  with 
depressed  granules,  more  numerous  above  and  toward  the  carpus, 
where  they  are  arranged  somewhat  in  rows.  Fingers  as  long  as  the 
middle  length  of  the  palm,  prehensile  edges  irregularly  toothed  except 
the  distal  third,  which  has  a  straight  homy  edge,  tips  curved  toward 
eadi  other. 

Legs  unusually  long;  the  third  leg  is  three  and  one-fifth  times  as 
long  as  the  carapace,  its  merus  is  four  times  as  long  as  wide.    The 
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legs  (as  well  as  the  carapace)  are  nearly  naked,  only  the  margins  of 
the  last  two  joints  (proximal  end  of  the  propodus  excepted)  bordered 
with  short  hairs  with  a  few  longer  ones  intermingled.  The  carpus 
has  two  prominent  lines  of  granules  on  the  upper  surface,  the  posterior 
of  which  is  continued  somewhat  obliquely  on  the  next  joint  near  its 
margin. 

SBSARMA  (SBSAHMA)  JA&VISI.  now  ^edM. 

Hate?. 

Type4ocdlUy. — Jamaica:  Moxmt  Diablo,  St.  Ann's;  1  male. 

Type.— Cekt.  No.  24941,  U.S.NJM. 

Dimensions. — ^Type  male,  length  of  carapace  10.7  mm.,  greatest 
width  12.7  mm.,  anterior  width  10.7  mm.,  width  of  front  6.2  mm. 

Carapace  narrowed  anteriorly,  considerably  flattened;  regions 
and  suprafrontal  lobes  well  marked,  outer  pair  of  lobes  very  narrow. 
Surface  irregularly  punctate  and  sparingly  covered  with  tubercles, 
each  of  which  bears  the  stumps  of  a  tuft  of  hair.  The  oblique  ridges 
usually  found  on  the  branchial  regions  are  few  and  are  broken  into 
short  irregular  lines.    Lateral  tooth  blimt. 

The  front  diminishes  in  width  below,  the  lower  margin  is  convex  in 
front  view,  and  bilobed  in  dorsal  view. 

CShelipeds  not  much  enlarged.  The  outer  surface  of  arm  and  wrist 
are  finely  rugulose,  margins  of  arm  finely  granulate  or  denticulate 
and  not  prominent.  The  chelae  are  elongate  (the  specimen  is  perhaps 
not  full  grown) ;  manus  rough  with  a  few  scabrous  granules  outside, 
upper  margin  a  sharp  crenulated  ridge.  FLogers  irregularly  toothed 
within,  nearly  meeting;  upper  surface  of  dactylus  finely  spinulous, 
almost  to  the  tip. 

Legs  very  slender,  surface  rough,  sparingly  hairy,  spine  of  merus 
acuminate.  Third  leg  about  two  and  one-half  times  as  long  as  cara- 
pace, its  merus  a  little  over  three  times  as  long  as  wide. 

SESARIAA  (HOLOMBTOPUS)  TAMPZCBHSB.  new  ^edet. 

Plates. 

Type4ocality. — ^Tampico,  Mexico;  Dr.  Edward  Palmer;  June  1, 
1910.    "Lives  in  the  soft  mud  of  the  river  banks'' ;  4  males. 

Type.—CsA.  No.  45794,  U.S.N.M. 

Dimensions. — ^Type  male,  length  16.1  mm.,  greatest  width  (at  base 
of  second  leg)  17.3  mm.,  width  between  outer  angles  of  orbit  17.2  mm., 
width  of  front  9.4  mm.,  height  of  front  measured  from  middle  lobes 
2  mm.,  extreme  length  of  propodus  of  cheliped  13.7  mm.,  height  of 
palm  8.4  mm.,  length  of  propodal  finger  along  prehensile  edge  6  mjn., 
length  of  dactylus  along  upper  margin  8.5  mm.,  length  of  propodus 
of  third  leg  11.8  mm.,  greatest  width  of  same  4.2  mm. 
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Carapace  perceptibly  wider  than  long,  of  nearly  even  width 
throughout,  though  widening  slightly  behind.  Surface  coarsely 
punctate  at  the  middle,  finely  punctate  on  the  branchial  and  intestinal 
regions,  the  punctsB  more  or  less  connected  by  fine  grooves;  surface 
of  frontal  region  and  antero-lateral  angles  finely  granulate;  postero- 
lateral grooves  fine. 

Supra-frontal  lobes  deeply  separated,  the  median  groove  larger 
than  the  lateral  grooves;  middle  pair  of  lobes  transversely  arcuate; 
outer  pair  narrower,  oblique,  trending  forward  toward  the  orbit. 
Front  relatively  broad  and  low,  about  5  times  as  wide  as  high,  sides 
vertical,  lower  mai^in  arcuate  in  front  view,  sinuous  in  dorsal  view, 
surface  concave  in  both  directions.  Upper  margin  of  orbit  nearly 
straight,  up  to  the  short,  acute  tooth  at  the  outer 
angle  of  the  orbit. 

Merus  of  cheliped  covered  with  granulated  rugae 
on  its  outer  face;  lower  outer  margin  with  a  well- 
marked  subdistal  tooth;  tooth  on  upper  margin 
nearly  obsolete;  inner  margin  denticulate,  dis- 
tally  expanded  and  bearing  a  large  tooth.  Upper 
surface  of  carpus  similar  to  outer  surface  of 
merus.  Palm  massive  in  the  full-grown  male, 
as  high  as  its  horizontal  length,  lower  margin 
arcuate,  upper  margin  marked  by  interrupted 
lines  of  granules;  outer  surf  ace  covered  with  fine, 
depressed  granules,  inner  surface  with  much  larger 
granules  on  the  more  elevated  portion.  Fingers 
rather  long  and  slender,  for  the  genus,  gaping  in 
the  male  except  at  the  tip;  prehensile  edges  den- 
tate, with  2  or  3  teeth  enlarged  on  each  finger. 

Legs  of  moderate  length,  the  third  pair  about 
twice  as  long  as  the  carapace;  merus  joints 
about  two  and  three-fourths  times  as  long  as 
wide,  convolving  slightly  from  the  middle  to  the 
distal  end. 

Side  margins  of  male  abdomen  sinuous.  Appendages  of  first  seg- 
ment widened  behind  the  tips,  which  are  transverse. 

Allied  to  S.  dnereum  (Bosc)*  and  S.  mierm  Rathbun.*  It  differs 
from  both  in  the  front  having  parallel  sides  instead  of  widening 
below,  in  the  fingers  gaping,  in  the  male  appendages  transversely, 
instead  of  obliquely,  cut  at  the  tip.  From  S.  dnereum  it  differs 
also  in  its  narrower  carapace,  without  scattered  tufts  of  hair,  longer 
fingers,  and  narrowen  male  abdomen;  from  S.  miersii  in  the  relatively 
smooth  palms,  those  of  miersii  being  coarsely  granulate. 

>  OmjMiM  ctiureua  Boec,  Htst.  Nat.  Cnut.,  vol.  1, 1802  (an  X),  p.  204,  pi.  6,  fig.  1. 

s  Setaxna  {HoUnnetopui)  vOertii  Rathlnm,  Pioc.  BIoL  Soo.  Washington,  voL  11, 1897,  p.  91. 


FlO.  4.— SISARMA  (HOLO- 
MXTOFU8)  TAMFICXNSB, 
TZKTRA.L  TTBW  OY  LBYT 
APPBNDAOB  or  mtllT  AB- 
DOMINAL 8BOMBMT  07 
i,  X  10.' 
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Family  OCYPODEDJE. 

SixbAunUy   OOYI>OI>rN-ffl3. 
UCA  MOmUFBRA,!  new  i^rtM 
Plate  9. 
EuarydiduM  mynilifer  L.  Aoassiz,  MS.  label. 

Typer-locality. — Guaymas,  Mexico;  Capt.  C.  P.  Stone,  U.  S.  N., 
collector,  1859. 

Type. — ^Male,  Cat.  No.  1578,  M.  C.  Z.;  1  male  paratype  in  U.  S. 
National  Museum,  Cat.  No.  22180. 

Dimensions. — ^Length  of  carapace  of  type  male  28.7  mm.,  width  at 
antero-lateral  angles  45.4  mm. 

This  is  the  Pacific  representative  of  the  well-known  fiddler  crab 
with  narrow  front  and  broad  fingers,  Uca  maracoani  (Latreille)*, 
which  is  distributed  on  the  Atlantic  coast  of  South  America  from 
Cayenne  to  Rio  de  Janeiro. 

Z7.  monilifera  is  considerably  larger  than  mamcoani,  a^  the  carapace 
of  a  large  specimen  of  the  latter  measures  22X34  mm.  There  is  no 
raised  or  granulated  line  bounding  the  dorsal  plane  on  either  side, 
but  the  dorsal  rounds  smoothly  into  the  lateral  surface.  As  in 
maracoani  the  anterior  margin  of  the  carapace  or  superior  margin  of 
the  orbit  is  transversely  sinuous,  forming  a  triangular  tooth  at  the 
antero-lateral  angles,  and  the  front  between  the  eyes  is  extremely 
narrow  and  spatuliform,  its  median  furrow  linear  and  not  reaching 
the  broadest  part  of  the  spatula. 

The  lower  margin  of  the  orbit  is  deeply  crenated  or  turreted 
throughout. 

Ihe  large  cheliped  of  the  male  is  much  smoother  than  in  the  Atlan- 
tic form.  The  inner  border  of  the  arm  has  a  large  laminar  expi^ion 
directed  upward,  edge  arcuate,  denticulate.  The  wrist  is  more 
elongate  than  in  maracoani.  The  tubercles  of  the  palm  are  few  and 
indistinct.  Fingers  quite  smooth  except  at  the  margins  and  at  .the 
base  of  the  dactylus,  where  there  are  a  f^w  depressed  tubercles.  On 
the  immovable  finger  there  is,  as  in  marucoani,  a  raised  line  just  above 
the  lower  margin  and  continued  backward  on  the  palm;  there  is, 
however,  no  broad  lobe  or  tooth  on  the  proximal  half  of  the  prehensile 
edge.  The  movable  finger  has  a  different  shape  from  that  of  the 
allied  species;  while  the  upper  margin  is  a  regular  and  moderate 
curve,  the  prehensile  edge  is  concave  for  its  basal  three-eighths,  then 
straight  to  near  the  tip,  forming  a  small  tooth  at  the  meeting  of  the 
two  lines;  this  brings  the  widest  part  of  the  finger  just  proximal  to  its 

middle.    In  mxiracoani,  the  widest  part  of  the  finger  is  near  its  distal 

■  ____^^ 

1 1  have  adopted  the  spedflo  name  used  by  Prof.  JakAb  AgassU  on  a  Museum  label,  but  hitherto 
unpublished, 
s  Ocffpodt  mancoani  Latieille,  Hist.  Nat.  Crust.,  vol.  6, 1803  (an  XI),  p.  46. 
QOutimui  Maneoani  Milne  Edwards,  Ann.  ScL  Nat.,  aer.  3,  vol.  18. 1852,  p.  144  [108],  pi.  3,  flga.  Utb. 
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third,  and  the  whole  of  the  distal  half  is  much  wider  than  in  the  new 
species.    The  spinif  orm  finger  tips  /ire  not  strongly  bent  in  manilifera. 

The  ambulatory  legs  are  almost  bare  except  the  dactyli. 

The  chief  difference  in  the  form  of  the  male  abdomen  of  the  two 
species  lies  in  the  penultimate  segment:  in  monilifera  it  is  less  than 
twice  as  wide  as  it  is  long;  in  matucoani  just  twice  as  wide  as  long. 

UGA  MUSICA,  turn  ^edM. 
Plate  10. 

OeUumus  ffibbosus  Strbbts  (not  Smith),  Bull.  U.  S.  Nat.  Mtis.,  vol.  7,  1877, 

p.  113. 
Uca  stenodactyla  Ostmann,  Zool.  Jahrb.,  Syst,  vol.  10, 1897,  p^  356  (part). 
Uea  9ienodactylu8  Kathbux,  Ftoc.  U.  S.  Nat  Mtis.,  voL  21,  1898,  p.  603  (not 

synonymy). 

Type4ocality. — ^Pichilinque  Bay,  Gulf  of  California,  U.  S.  Fish- 
eries steamer  Albatross,  1888;  1  male. 

Type.— Cs,t.  No.  22081,  U.S.N.M. 

Uistribtdicm. — From  San  Diego,  California,  to  Mazatlan,  Mexico; 
occasionally  farther  north.    San  Diego  (Ortmann);  San  Bartolom6 


a 

Fio.  5.— Uca  musca.  a.  Lowsm  ttbw  of  larqb  (lbft)  cbkla  or  male 
nrx,  sHowiKO  stbtoxtlatino  xidgb,  x  3}.  b.  AinfXKioB  (lowsb)  Tnrw 
OF  pomnoN  OF  first  lkft  ambxtlatobt  lxo  of  malx  tytx,  sHowma 
OBAiftTLBa  maca  flat  aoainbt  srsiDVLATDra  bidob,  x  3i. 

Bay,  Lower  California  (Lockington) ;  La  Paz  (Streets),  specimens  in 
United  States  National  Museum;  Guaymas  Bay,  WilUam  Palmer, 
collector;  Mazatlan,  C.  H.  Gilbert,  collector;  Seattle,  Washington, 
D' Arcy  W.  Thompson,  collector,  photographs  of  large  chela  in  United 
States  National  Museum;  Vancouver  Island,  B.  C,  photographs 
receiT-ed  from  C.  F.  Newcombe. 

Dimensions. — Type  male;  length  of  carapace  8  mm.;  width  12.9 
nun. 

Very  like  Uca  stenodactyliLS  (Milne  Edwards  and  Lucas),*  which 
ranges  from  Salvador,  Central  America,  to  Valparaiso.    IKffers  as 

1  GOattrntu  iUnodaet^lnt  Mlbie  Edwards  and  Lucas,  Voy.  dans  I'Am^r.  HMd.  par  d'Orbigny,  vol.  6, 
W4,  Gnst,  p.  96;  Y€L  9  (aOas),  1847,  pL  11,  fig.  2. 
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follows:  The  upper  margin  of  the  orbit  is  much  less  oblique.  The 
lateral  angle  of  the  carapace,  marking  its  greatest  width,  is  farther 
back.  The  granules  of  the  palm  are  of  more  imiform  size.  The 
palm  is  scarcely  depressed  near  the  immovable  finger.  The  dac- 
tylus  is  more  strongly  arched.  The  transverse  ridge  across  the  inner 
surface  of  the  palm  is  very  prominent,  is  bent  at  an  obtuse  and 
rounded  angle  and  is  armed  for  nearly  its  whole  length  with  a  row 
of  large  tubercles.  Near  the  proximal  lower  comer  of  the  inner  sur- 
face there  is  a  longitudinally  oblique  stridulating  ridge  extending 
from  the  articulation  with  the  carpus  to  the  lower  marginal  line  of 
the  palm  almost  below  the  angle  of  the  transverse  ridge.  The  strid- 
ulating ridge  is  made  up  of  closely  placed  parallel  lines  oblique  to 
the  axis  of  the  ridge  and  subparallel  to  the  lower  margin  of  the 
palm.  When  the  cheliped  is  flexed  the  ridge  plays  against  a  line  of 
granules  on  the  lower  or  anterior  surface  of  the  first  ambulatory  leg; 
this  line  extends  nearly  the  whole  length  of  the  carpal  segment  and 
part  way  along  the  merus.  The  third  to  sixth  abdominal  segments 
of  the  male  are  more  completely  fused. 

EXPLANATION  OF  PLATES. 

Plate  1. 

Trizocarcima  dentatui,  male  type,  X  ^ 

Fig.  1.  Antero- ventral  •view. 

2.  Dorsal  view. 

3.  Posterior  view. 

Platb  2. 

Cyrtoplax  tpinidentata,  male  tyi)e,  X  IJ. 

Fig.  1.  Antero-ventral  view. 

2.  Dorsal  view. 

3.  Posterior  view. 

Platb  3. 

Planes  marinuSf  male  type,  X  2. 

Fig.  1.  Antero-ventral  view. 

2.  Dorsal  view. 

3.  Ventral  view. 

•        Platb  4. 

Cyrtograpsus  aXtimanus^  X  2. 

Fig.  1.  Ventral  view  of  male  type. 

2.  Dorsal  view  of  male  type. 

3.  Antero-ventral  view  of  male  paratype. 

Platb  5. 
PlatycMrograpiut  typtcus,  dorsal  view  of  male  type,  nat.  size. 
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Flats  6. 

Stmnna  {8€$arma)  verUf/iy  female  tyjM,  X  li. 

Fio.  1.  Ventral  view. 
2v  Dorsal  view. 
3.  Antenor  view. 

Flats  7. 

8e»arma  (Setarma)  jarviti,  male  type,  X  2 

Fro.  1.  Anterior  view. 

2.  Dorsal  view. 

3.  Ventral  view. 

Flats  8. 

Semtrma  (Holometopus)  tampiceme,  male  type,  X  2. 


Fio-  1.  Anterior  view. 

2.  Dorsal  view.  . 

3.  Ventral  view. 


Fio-  1.  Anterior  view. 

2.  Dorsal  view. 

3.  Ventral  view. 


Flats  9. 
Uoa  moniUfeMy  male  type,  nat.  size. 


Flats  10. 
Um  munoa,  male  type,  X  2. 

Flo.  1.  Antero-ventral  view,  showing  outside  of  large  chela. 

2.  Antero-dorsal  view,  showing  top  of  large  chela. 

3.  Dorsal  view. 

4.  Fostero- ventral  view,  showing  under  side  of  large  chela  with  stridulating  ridge. 

34843*— Proc.N.M.vol.47— 14 0 
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HYMENOPTERA,  SUPERFAMILIES  APOIDEA  AND   CHAI 
CIDOIDEA,  OF  THE  YALE  DOMINICAN  EXPEDITION  OF 
1913. 


By  J.  C.  Crawfobd, 

AsioeiaU  Curator,  Diviaion  oflnaectSf  United  States  Nationdl  Mtueum, 


The  material  here  listed  came;  unless  otherwise  stated,  from  the 
island  of  Dominica  and  was  collected  during  June  and  July,  1913,  by 
Mr.  H.  W.  Foote.  As  almost  nothing  has  been  recorded  in  the  Hy- 
menoptera  from  this  island,  the  collection  is  of  especial  interest. 

Superfamily  APOIDEA. 

MSUPONA  VARIXGATIPBS  Oribtda. 

Eight  workers  of  this  form  were  taken. 

CSIfTRIS  LAinPBS  Vabriddi. 

One  female  from  Guadaloupe. 

CBimOS  VSRSICOLOR  Fsbriddi. 

Six  females  and  three  males. 

AUTHOPHORA  VOOTBI,  new  tpwlet. 

Male. — ^Length  about  10  mm.  Similar  to  A.  hrugii  but  the  clypeus 
above  with  two  large  dark  spots,  the  pubescence  of  the  face  yellowish 
with  black  intermingled;  the  dorsum  and  upper  half  of  pleursB  with 
fuiyous  pubescence,  with  a  few  black  hairs  intermingled;  femora  with 
white  hairs;  tibiee  exteriorly  with  fulvous  pubescence;  sixth  abdomi- 
nal segment  with  a  broad  ivory  colored  band;  pubescence  on  last 
segment  fulvous. 

Female. — ^Length  about  11  mm.  Similar  to  the  male  but  the  face 
entirely  dark,  tibial  scopa  outwardly  fulvous,  inward  black. 

HalyvUU. — ^Island  of  Dominica. 

Described  from  two  males  and  one  female. 

Type.—CfA.  No.  16731,  U.S.N.M. 

This  species  is  named  in  honor  of  Mr.  H.  W.  Foote. 

SZOMALOPfflS  SZMILI8  Crenon. 

Eleven  females. 

PR0CEEDINQ8  U.  8.  NATIONAL  MUSEUM,  VOL.  47— NO.  2048. 
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MBUSBODBS  IlfSOLAUB»  u&w  ipaclM. 

Male. — ^Length  about  9  mm.  Black  with  the  le^  reddish-honey 
color;  clypeus  and  labrum  yellow,  mandibles  dark,  with  a  medial 
reddish-testaceous  band;  antenn®  as  long  as  body,  beneath  reddish, 
except  basal  3  joints;  labrum  covered  with  li^t  yellowish  hairs, 
clypeus  and  most  of  rest  of  face  below  antenn»  with  brown  hair; 
above  antenn®  the  hair  ochraceous,  on  vertex  brown;  hair  of  thorax 
ochraceous,  with  a  distinct  reddish  tinge  at  each  side  of  anterior 
margin  of  mesoscutum ;  disk  of  mesoscutum  and  scutellum  with  black 
hair;  wings  slightly  fumated;  pubescence  of  legs  reddish-ochraceous, 
on  posterior  iihiad  above,  brown;  abdomen  brown,  the  apical  margios 
of  the  s^ments  reddish;  first  segment  basally  with  ochraceous  pubes- 
cence; second  segment  with  a  narrow  basal  band  of  appressed  veiy 
light  ochraceous  pubescence;  third  segment  with  a  similar  broad 
discal  band;  fourth  and  fifth  segments  with  similar  narrower  bands, 
just  basad  of  the  depressed  apical  margins  of  segments;  rest  of 
pubescence  on  dorsum  of  abdomen  black ;  apical  segment  subtnincate 
and  with  a  lateral  tooth  on  each  side  near  base. 

HabiUU. — ^Island  of  Dominica,  West  Indies. 

Described  from  one  specimen. 

Type.— CeA.  No.  16732,  U.S.N.M. 

M.  cajemtends  which  has  similarly  colored  legs  has  the  mandibles 
yellow  at  base  and  no  dark  hairs  on  the  dorsum  of  the  mesonotum. 
The  specimens  recorded  from  the  West  Indies,  as  this  species,  are 
probably  M.  rufodentata  Smith,  which,  however,  may  be  a  synonym 
of  cajennensis. 


Three  females  and  eight  males. 

XTLOCOPA  BRASHJANORUM  LlmuMM. 

One  female. 

MBOACmLB  FLAVITAB8ATA  Smtth. 

One  male. 

MBOACmLB  MULTIDJCMS  ftt. 

One  female  and  one  male.  The  latter  smaller  than  the  typical 
specimens  and  with  the  median  pair  of  teeth  on  the  apex  of  the 
abdomen  longer  and  narrower.  This  species  appears  to  be  close  to 
M.  concinna  Smith,  which  I  have  not  seen.  It  differs  in  the  female 
from  the  description  of  that  species  only  in  being  smaller  and  having 
the  ventral  scopa  on  the  penultimate  segment  black  only  at  extreme 
sides. 

MBOACmLB  SLONGATA  Smldi. 

Two  males  which  differ  slightly  in  the  last  segment  but  otherwise 
agree  perfectly.  They  are,  in  this  one  character,  slightly  difiTerent 
from  another  male  in  the  collection  of  the  United  States  National 
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Musemxi  from  Santo  Domingo.  As  all  three  agree  except  for  the 
slight  difference  of  this  one  character,  it  would  appear  that  in  this 
specieB  the  amount  of  indentation  of  the  last  dorsal  segment  and  the 
exact  formation  of  the  two  teeth  formed  thereby  is  not  constant.  All 
three  specimens  are  smaller  than  the  measurements  given  by  Smith, 
being  only  10-12  mm. 

MBOACmiB  BUI OTATA  OtMifln. 

Two  females. 

OOBUOX7S  ABDOlCmAUS  GMdn. 

Two  females  and  one  male. 

HAUOTUS,  spwlet. 

One  male  which  could  not  be  specifically  named. 

HALICrUS  FUlf crmtONS,  mew  tpwlet. 

Female. — ^Length   about   6   mm.    Head   and   thorax  darK  dull 
green,  with  sparse  brown  hairs;  abdomen  brown;  facial  quadrangle 
longer  than  broad,  the  clypeus  produced,  apicaUy  brown;  supra- 
clypeal  area  elongate  running  up  to  insertion  of  antennsB;  head  and 
thorax  with  exceedingly  fine  crowded  punctures;  dorsum  of  propo- 
deum   covered   with  shallow  irregular   thimble-like  sculpture,   at 
extreme  sides  with  three  or  four  weak  rugulsB;  tegulsB  dark  brown; 
sterna  and  veins  very  dark  brown;  legs  brown,  tarsi  more  reddish, 
hind  inner  spurs  with  about  foiu*  long  teeth;  scopa  on  femora  light 
yellow,  on  tibiae  darker,  on  outer  faces  of  tibiae  more  brown;  abdomen 
strongly  transversely  lineolate. 
HdMi(U, — ^Island  of  Dominica. 
Type.— Cat.  No.  16733,  U.S.N.M. 

This  species  resembles  H.  auratus  Ashmead,  which  has  a  similarly 
shaped  head,  but  that  species  has  the  head  and  thorax  green  and  the 
dorsiun  of  propodeum  rugulose  all  over,  etc. 

AUOOCmLORA  IGNIFJCUA,  mew  tpwlet. 

Female. — ^Ijength  7-8  mm..  Brilliant  fiery  red;  clypeus  at  sides 
and  the  anterior  margin  narrowly  greenish;  mandibles  at  base  with  a 
green  spot;  clypeus  elevated  and  produced;  clypeus  and  supraclypeal 
area  smooth,  with  large,  sparse  punctures;  sides  of  face  closely 
punctured,  above  insertion  of  antennae  the  pimctm-es  becoming  finer 
and  crowded;  antennae  beneath  obscurely  reddish;  rear  of  head  with 
a  carina  separating  post-vertex  from  posterior  plane  of  head;  meso- 
scutum  with  punctures  about  as  on  vertex  but  anteriorly  toward 
sides  the  sculpture  somewhat  more  rugose;  scutellum  with  the 
puncture  fin^  and  not  crowded,  metanotum  with  only  a  few  setig- 
erous  punctures  toward  apex;  propodeum  with  the  dorsal  face  sepa- 
rated from  the  aides  and  posterior  face  by  being  angulated;  the  dorsal 
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face  with  sparse  somewhat  diverging  rugul»;  tegul»  brown;  wings 
somewhat  infuscated;  second  submarginal  cell  slightly  more  than 
half  as  long  as  third,  as  long  as  the  first  transverse  cubital  vein; 
third  submarginal  narrowed  about  one-half  toward  marginal;  mar- 
ginal cell  minutely  truncate  at  apex;  legs  dark  brown,  the  cox» 
concolorous  with  the  body;  tarsi  apically  more  reddish;  scopa  on 
femora  very  Ught  ochraceous,  on  tibi»  and  tai'si  more  yellow,  hind 
inner  spur  minutely  denticulate;  abdomen  almost  impimctate  except 
for  insertions  of  hair,  which  are  coarser  on  the  first  segment;  apical 
margins  of  segments  very  narrowly  black;  base  of  first  segment  with 
long  yellow  pubescence,  rest  of  abdomen  with  very  thin  dark  pubes- 
cence; venter  dark  brown;  tooth  on  first  ventral  segment  very  poorly 
developed  and  more  like  a  stiongly  elevated  carina. 

Male. — Length  about  7  mm.  Similar  to  the  female  but  with  more 
coppery  and  greenish  reflections;  pimctures  of  the  mesoscutum  and 
scutellmn  not  so  close  as  in  female  and  somewhat  coarser;  metanotum 
covered  with  fine  punctures;  tegulsB  and  legs  aeneous,  the  legs  basad 
becoming  more  greenish;  venter  green  basally  and  coppery  apically, 
with  broad  apical  margins  of  segments  brown,  the  first  s^ment 
medially  caiinate  on  apical  half. 

Hcibiiat. — ^Island  of  Dominica. 

Described  from  13  females  and  4  males. 

Ih/pe.—CAi.  No.  16734,  U.S.N.M. 

In  Vachal's  table*  runs  to  couplet  35  but  does  not  agree  with 
either  alternate. 

Superfamily  CHALCIDOIDEA. 

SFILOCHALCIS  FBMORATUS  Fsbddiis. 

One  female  and  five  males. 

>  MiBO.  Ent,  vol.  19, 1911,  pp.  14  and  foltowing. 
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1.    Enophrys  taurinus,  new  species. 


2.    Orthonopias  triacis  Starks  and  Mann. 

COTTOID  FISHES  FROM  MONTEREY  BAY,  CALIFORNIA. 

For  explanation  of  plate  see  pages  135  and  136. 
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TWO  COTTOID   FISHES  FROM  MONTEREY   BAY, 
CALIFORNIA. 


By  Chablbs  H.  Gilbert, 

OJ  Stanford  Univernty,  Calif omia. 


The  two  Cottoid  fishes  here  noted  are  new  to  Monterey  Bay  and 
one  of  them  represents  an  undescribed  species.  The  materiaJ  was 
collected  and  donated  by  Mr.  Frederick  Woodworth,  and  was  taken 
with  a  small  boat  dredge  in  shallow  water  near  the  shore. 

BNOPHRTS  TAURINUS,  new  tpwlet. 

FUte  11,  fig.  1. 

Tyfe. — ^A  specimen  64  mm.  long,  dredged  in  shallow  water  in 
Monterey  Bay,  near  Pacific  Grove,  California.  Cat.  No.  75064, 
U.S.N.M. 

Measurements  in  himdredths  of  length  without  caudal  fin:  Length 
of  head,  48 ;  greatest  depth  of  body,  31 ;  least  depth  of  caudal  pedimcle, 
6.5;  length  of  snout,  12.5;  diameter  of  eye,  14;  interorbital  width,  7; 
length  of  maxillary,  17.5;  length  of  preopercular  spine,  21;  length  of 
occipito-nuchal  ridge,  18;  length  of  opercular  ridge,  11;  length  of 
pectoral  fin,  30;  length  of  ventral  fin,  19. 

Most  closely  related  to  E.  daviger,  with  which  it  agrees  in  the  high 
compressed  snout  and  the  small  mouth,  in  the  presence  of  a  band 
of  fine  prickles  above  the  lateral  line,  and  in  the  absence  of  the 
lengthwise  median  plate  between  the  nuchal  ridges,  which  is  present 
in  E.  hiaon.  It  differs  from  E.  daviger  in  the  shorter,  more  robust 
preopercular  spine,  and  from  both  daviger  and  Hson  in  the  reduced 
number  of  rays  in  the  dorsal  and  anal  fins.  Ten  specimens  of  £. 
Inacn  from  Puget  Sound  have  the  fin  rays  as  follows: 


Doraal  spines. 

Bofsalrays. 

Analiayt. 

vni 

IX 

11 

13 
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9 

fip«<inmw........ 
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6 

4 

8 

7 
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In  E.  clavigerf  the  fin  rays  are  still  more  numerous,  5  specimens 
from  Bering  Sea  examined  by  us  having  the  dorsal  ¥111-14,  and  the 
anal  with  11  or  12  rays.  In  both  type  and  cotype  of  E.  tcmrinuSf 
the  dorsal  rays  are  Vn-9,  the  anal  rays  7. 

The  orbital  region  is  compressed  and  high,  strongly  arched  above 
the  occipital  and  the  nasal  regions.  Interorbital  space  concave,  the 
occipital  region  more  deeply  so.  Anterior  profile  nearly  verticaL 
Mouth  small,  the  maxillary  reaching  vertical  from  front  of  pupil. 
Eye  large,  its  diameter  about  twice  the  interorbital  width,  equaling 
the  length  of  the  snout.  Nasal  spines  strong  in  the  type,  the  nasal 
bones  sculptured.  Preorbital  with  two  strongly  protruding  spinous 
processes  in  the  young  type,  these  little  marked  in  the  adult  cotype. 
Upper  preopercular  spine  robust,  reaching  well  beyond  the  opercular 
margin;  the  usual  three  strong  spines  below  it.  Opercular  ridge  very 
high,  rough-granular.  All  exposed  bones  of  head  finely  granular. 
A  single  short  filament  at  tip  of  maxillary,  the  cotype  with  a  papilla 
or  undeveloped  filament  anteriorly  at  its  base.  Teeth  fine,  in  broad 
bands  in  the  jaws,  a  narrow  band  on  the  vomer,  the  palatines  naked. 
A  short  slit  behind  the  fourth  gill-arch.  Isthmus  very  wide,  equaling 
the  distance  separating  the  two  pectoral  fins. 

Plates  of  the  lateral  line  higher  than  long,  those  anteriorly  with  a 
sharp  lengthwise  crest,  which  becomes  rounded  in  the  posterior 
scutes.  The  lateral  line  opens  principally  in  a  $ingle  minute  pore 
above  each  plate  and  a  similar  one  below  it,  but  occasionally  more  than 
one  such  pore  is  present,  especially  in  the  anterior  part  of  body. 
The  space  between  the  lateral  line  and  the  base  of  the  dorsal  is  covered 
with  fine  prickles,  more  evident  in  the  young  than  in  adults.  The 
anus  is  but  little  in  advance  of  the  first  anal  ray,  not  reached  by  the 
tips  of  the  ventral  fins. 

Upper  parts  olive  or  olive-brown,  marbled  or  mottled  with  lighter, 
and  with  scattered  small  blackish  brown  spots.  Under  parts  light, 
a  white  streak  below  middle  of  sides  sending  irregular  incursions  into 
the  darker  area  above,  this  more  noticeable  in  the  adult  specimen. 
A  double  dark  bar  below  the  soft  dorsal,  one  encircling  caudal  pe- 
duncle below,  a  dark  blotch  at  base  of  lower  caudal  rays.  Pectoral 
with  a  dusky  basal  area  which  intensifies  posteriorly  to  form  a  brown 
bar  on  middle  of  fin;  beyond  that  a  broad  white  bar,  the  terminal 
area  of  fin  with  a  second  narrow  brown  bar  or  with  small  brown  spots. 
In  the  cotype,  the  entire  lower  side  of  head  is  dusky. 

In  addition  to  the  type,  a  specimen  160  mm.  long,  here  designated 
a  cotype,  is  in  the  coUection  of  Stanford  University,  from  Albatross 
station  2893,  in  the  Santa  Barbara  Channel,  southern  California, 
depth  145  fathoms.  The  dorsal  spines  of  this  specimen  have  been 
injured,  but  can  be  coxmted  without  possibility  of  error,  and  the  other 
fins  are  intact. 
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ORTHONOPXAS  TSIAdS  Stufcs  m 

Plat^  U,  fig.  2. 

OrthoTiopicu  triacU  Stasks  and  BLlnn,  IJiiiv.  of  Gal.  Pub.  Zool.»  vol.  8,  1911,  p.  11, 
fig.  1. 

This  species  has  been  known  heretofore  only  from  the  type-speci- 
men^ taken  in  shallow  water  on  Cortez  Banks,  near  San  Diego.  A 
second  specimen  is  here  recorded  from  Monterey  Bay,  where  it  was 
taken  by  a  dredge  at  a  depth  of  a  few  fathoms  only. 

D.  IX-16;  A.  12;  P.  15;  V.  I,  3. 

Lateral  line  with  a  series  of  38  scales,  the  upper  and  the  posterior 
maj^ins  of  which  are  whoUy  free  and  are  throughout  very  finely 
toothed.  In  Astrdytes,  only  a  part  of  the  posterior  margin  is  exposed 
and  this  is  faintly  or  not  at  all  toothed.  In  Axyrias,  both  margins 
are  exposed  and  are  serrulate,  though  less  so  than  in  Ortkonopias. 
Axyrias  and  Astrolytes  are  not  very  well  separated,  for  while  Aocyriaa 
has  typically  a  simply  furcate  preopercular  spine,  occasional  exam- 
ples develop  a  third  tooth,  as  is  always  the  case  in  Asirolytes.  "If 
this  character  is  disregarded,  there  is  nothing  essential  to  distinguish 
the  two  genera.  Orthonopias  is  also  very  closely  related,  but  may 
claim  a  certain  distinction  in  the  location  of  the  anus,  which  is  placed 
well  forward  near  the  base  of  the  ventral  fins,  while  in  the  other  two' 
genera  mentioned  it  is  almost  immediately  in  advance  of  the  first 
anal  ray. 

The  longest  oblique  series  of  scales  in  the  dorso-lateral  band  contains 
14  scales,  while  several  others  contain  13.  A  very  narrow  naked 
strip  intervenes  between  this  band  and  the  base  of  the  second  dorsal, 
and  even  this  is  partly  filled  with  small  spinous  scales  lying  at  the 
base  of  the  dorsal  rays,  one  or  two  to  each  ray. 

The  cirri  are  somewhat  differently  disposed  than  in  the  type.  The 
four  forming  a  line  on  top  of  head  behind  each  eye  are  present,  but 
the  one  behind  eye  is  lacking.  There  is  one  on  each  nasal  spine, 
and  one  or  two  on  each  of  the  three  lower  preopercular  spines.  The 
two  on  tip  of  maxillary  are  as  described,  and  two  are  present  closely 
apposed  on  posterior  opercular  angle.  There  is  one  on  shoulder, 
behind  the  opercular  angle,  and  several  others  scattered  along  the 
length  of  the  lateral  hne. 

This  species  was  set  aside  as  new  prior  to  its  publication  by  Starks 
and  Mann,  and  the  figure  then  prepared  is  here  reproduced.  The 
first  two  dorsal  spines  are  here  represented  as  much  shorter  than 
those  which  foUow.  As  this  was  apparently  not  true  of  the  type,  it 
may  in  this  specimen  be  due  to  injury,  although  the  fin  has  not  that 
appearance. 
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REPORT  ON  THE  LEPIDOPTERA  OF  THE  SMITHSONIAN 
BIOLOGICAL  SURVEY  OF  THE  PANAMA  CANAL  ZONE. 


By  Harrison  G.  Dtar, 

CuHodian  of  Lepidoptera^  United  States  National  Mtueum, 


llie  present  paper  deals  with  the  so-called  Macrolepidoptera  col- 
lected in  Panama  under  the  auspices  of  the  Smithsonian  Biological 
Survey,  in  the  Canal  Zone  and  from  localities  outside  of  it. 

Most  of  the  specimens  here  treated  were  collected  by  Mr.  August 
Busck,  who  went  primarily  to  collect '  'Micros ' '  and  took  the '  *  Macros  " 
only  as  a  side  issue.  Consequently  the  larger  ''Macros/'  especially 
the  Papilionoidea  and  the  larger  moths  will  be  found  poorly  repre- 
sentsd  in  this  list.  The  little  "Macros/'  especially  the  small  Noo- 
tmdffi;  Lithosiidse,  and  PyralidsB,  will  be  found  imusually  well  repre- 
sented, many  hitherto  imdiscovered  species  being  among  th^m. 

There  are  reported  on  here  8,254  specimens  in  1 ,713  species.  Some 
additional  material,  which  proved  impracticable  to  incorporate,  will 
raise  the  total  number  of  specimens  in  the  collection  to  about  9,000, 
but  wiU  not  increase  the  number  of  species  greatly. 

Superfamily  PAPILIONOIDEA. 

Family  PAPHJONTD^. 

PAUUO  THOA8  NSACLBS  RoClisdilld  and  Jordan. 

2.  *  Cabima,*  May,  1911  (Busck);  Ancon,  Canal  Zone  (O.Celestine). 

PAPmO  SRITHAUON  Bolsdii?aL 

9.  Porto  Bello,  March,  1911  (Busck);  Trinidad  River,  May,  1911 
(Busck);  Taboga  Island,  June,  1911  (Busck). 

PAPmo  POLTDAMAS  LfauuBiia. 

I.  Ancon,  Canal  Zone  (O.  Celestine). 

PAPIUO  XANnCLBS  BatMk 

1.  La  C!horrera,  May,  1912  (Busck). 

PAPmo  ILtJS  rabtidiia. 

I.  Cabima,May,  1911  (Busck). 

>  Tbe  number  preceding  the  localities  Indicatea  the  number  of  specimena  of  the  spedes  before  me. 
*  The  locality  Panama  is  to  be  understood  in  each  instance . 

Proceedings  U.  a  National  Museum,  Vol.  47— No.  2050. 
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Family  PIERID^. 

PIBRIS  MARGARITA  HflbiMr. 

1.  Trinidad  River,  June,  1912  (Bnsck). 

PISRIS  MONUSTB  T.hinwiit. 

2.  Panama  City,  January,  1913  (B.  G.  Ireneo.) 

PIBRIS  PAlfDROSIA  HawftMO. 

9.  Taboga  Island,  February,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Paraiso,  Canal  Zone,  April,  1911  (Busck). 

PISBIS  KICAHA  RMiklit 

1.  Alhajuelo,  April,  1911  (Busck). 

PIBRIS  JOSBPHA  Godman  and  Salvln. 

2.  Alhajuelo,  April,  1911  (Busck). 

PIBRIS  MBLBNBKA  Hawttaan. 

3.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Alhajuelo,  April, 

1911  (Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 
The  three  specimens  are  females  and  all  differently  marked. 

CAIXmRTAS  BUBULB  Limima. 

5.  Ancon,  Canal  Zone  (O.  Celestine);  La  Chorrera,  April,  1912 
(Busck);  Panama  City,  May,  1912  (B.  G.  Ireneo). 

CALUDRTAS  PHILBA  UniMBtia. 

2.  La  Chorrera,  May,  1912  (Busck). 

PHOBBIS  AROAHTB  Fabridiia. 

7.  Taboga  Island,  February,   1912   (Busck);  La  Chorrera,  May, 

1912  (Busck);  Paraiso,  Canal  Zone,  June,  1911  (Busck);  Trinidad 
River,  June,  1912  (Busck). 

PHOBBIS  AGARITHB  Boiadiival. 

1.  La  Chorrera,  May,  1912  (Busck). 

APHRISSA  8TATIRA  Cramer. 

5.  Cabima,May,  1911  (Busck);  Trinidad  River,  June,  1912  fBusck). 

RHABDODRTAS  TRTTB  UmuBaa. 

1.  Trinidad  River,  June,  1912  (Busck). 

DISMORPmA  DISCRBPAlf S  Bvtlar. 

2.  Trinidad  River,  March,  1911  (Busck). 

TBRIAS  NBDA  Godait. 

1.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

TBRUS  TBNBIXA  Boiada?aL 

2.  Alhajuelo,  April,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

TBRIAS  ALBULA  Cramar. 

7.  Porto  Bello,  March,  1911  (Busck);  Alhajuelo,  Aprfl,  1911 
(Busck);  Taboga  Island,  June,  1911  (Busck). 

TBRIAS  CBPIO  BoUar. 

15.  Taboga  Island,  February,  1912  (Busck);  Paraiso,  Canal  Zone, 
February,  1911  (Busck);  Alhajuelo,  April,  1911  (Busck);  Porto 
Bello,  April,  1912  (Busck). 
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TXRIAS  BLATHBA  i 

1.  Ancon,  Canal  Zone  (O.  Celestine). 

TEBIAS  PBR8ISTSRS  Butler. 

1.  Iia  Chorrera,  May,  1912  (Busck). 

Family  NYMPHAUDJE. 

SxLl>ikEZiilT  »r5rMI>B[JiLL.IN-.aE, 
MBTAMOKPHA  DOX)  Linitfnii. 

1.  Trinidad  River,  May,  1911  (Busck). 

COLAXmS  JUUA  FabiklBi. 

10.  Porto  Bello,  February,  1911,  April,  1912  (Busck);  Cabima, 
May,  1911  (Busck);  Taboga  Island,  June,  1911  CBusck);  Trinidad 
River,  March,  1912  (Busck). 

OOLAXNIS  PRSRTTSA  LfauUBOS. 

10.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
March,  1911  (Busck);  Trinidad  River,  May,  1911  (Busck);  Ancon, 
Canal  Zone  (O.  Celestme). 

AORAUUS  VAinLLJB  LfanuBUt. 

1.  Ancon,  Canal  Zone  (O.  Celestme). 

BUPTQIBTA  EBOBSIA  Cmnw. 

2.  Ancon,  Canal  Zone  (O.  Celestine);  Panama  City,  June,  1912 
(B.  G.  Ireneo). 

smCHIOft  LACmZA  Qtyn, 

2.  Ancon,  Canal  Zone  (O.  Celestine) ;  Penonome,  Province  of  Cocle, 
February,  1913  (B.  G.  Ireneo). 

SnrCHIOft  BTPBRIA  Fabridos. 

6.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck). 

EKBSIA  CLAJBLk  BirtM. 

3.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

XRBSIA  OFSLLA  Hewttm. 

1.  Alhajuelo,  April,  1911  Ousck). 

SRSSIA  DRTPATI8  Oodnudi  and  Stfvlii. 

2.  Trinidad  River,  March  and  June,  1912  (Busck). 

PH7GIODBS  LEUCODBSMA  Fdder. 

8.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Alhajuelo,  April, 
1911  (Busck);  Ancon,  Canal  Zone  (O.  Celestine). 

PHTCIODBS  FRAOniS  BatM. 

4.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Alhajuelo,  April, 
1911  (Busck). 

PHTCIODBS  PTOLTCA  BalM. 

4.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island. 
February,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck). 
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PHTCIODBS  TT7LCIS  Bates. 

6.  Paraiso,  Canal  Zone,  February,  1911  (Busok);  Alhajuelo,  April, 

1911  (Busck);  Trinidad  River,  May,  1911   (Busck);  Panama  City, 
February,  1913  (B.  G.  Ireneo). 

XDHOmA  COSIilA  Hflbner. 

I.  Alhajuelo,  April,  1911  (Busck). 

AN  ARTIA  JATROPELB  Unnmi. 

9.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
April,  1912  (Busck);  Panama  City,  September,  1912  (B.  G.  Ireneo) . 

AN ARTIA  FATHAA  Fabridua. 

II.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  Bello, 
April,  1912  (Busck) ;  Ancon,  Canal  Zone  (O.  Celestina) ;  Panama  City, 
September,  1912  (B.  G.  Ireneo);  Trinidad  River,  March,  1912 
(Busck). 

SninCA  MODBSTA  Baias. 

1.  Porto  Bello,  April,  1911  (Busck). 

mCA  CAITTHARA  DoaUeday. 

6.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
June,  1911  (Busck);  Trinidad  River,  March,  1912  (Busck). 

BPICAUA  mrCTIMnS  Weatwood. 

2.  Cabima,  May,  1911  (Busck). 

BUBAOIS  SALPBNSA  Felder. 

2.  Porto  Bello,  February,  1911  (Busck). 

SUBAOIS  POSTVERTA  Cnmer. 

4.  Taboga  Island,  February,  1912  (Busck). 

KUBAOIS  PXEiODOmSS  F«ldar. 

2.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River,  June, 

1912  (Busck). 

OTIV JBCIA  DIRCB  Unnania. 

2.  Panama  Qty,  September,  1912  (B. G.  Ireneo);  Trinidad  River, 
March,  1912  (Busck). 

CALUZONA  ACBSTB  LtamaBiia. 

1.  Trinidad  River,  March,  1912  (Busck). 

PBIUDROMIA  FBROmA  LfauUBoa. 

2.  Paraiso,  Canal  Zone,  June,  1911  (Busck);  Trinidad  River, 
March,  1912  (Busck). 

PBIUDROMIA  FBRSZmNA  GadaiL 

2.  La  Chorrera,  May,  1912  (Busck);  Ancon,  Canal  Zone  (O.  Cele»- 
tine). 

TIMBSTBS  CHIRON  FaMdua. 

1.  Albajuelo,  May,  1911  (Busck). 

PYRRHOGTRA  CRAMBRI  AwMlUoa. 

1.  Trinidad  River,  June,  1912  (Busck). 

ADBLPBA  URRACA  Feldar. 

1.  Porto  Bello,  ApiU,  1912  (Busck). 
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ADKLPHA  CTTHKRSA  LlmuBUi. 

4.  Porto  Bello,  Febraary,  1911   (Busck);  Trinidad  River,  March 
and  June,  1912  (IBusck). 

ADKLPHA  XPHICLA  Limuefos. 

1.  Taboga  Island,  February,  1912  (Busck). 

FIERXLLA  LUHA  Fatofcins. 

1.  Porto  Bello,  March,  1911  (Buack). 

ASTIBSHEA  lOLTIADBS  Fabfidoi. 

1.  Taboga  Island,  February,  1912  (Busck). 

BUPTTCHIA  OCIRRHOB  lAfacklaa. 

2.  Porto  Bello,  February,  1911,  April,  1912  (Busck). 

KUPTTCmA  MOXUNA  HUbiier. 

5.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  Bello, 
March,  1911,  April,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck). 

SUPTTCmA  CONFUSA  Sliiidlii(H. 

1.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

KTIPTTCHIA  EBUSA  Cnmer. 

1.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

XUPTTCHIA  UBTB  Umunn. 

4.  Paraiso,  Canal  2iOne,  January,  1911  (Busck);  Cabijna,  May, 
1911  (Busck);  Taboga  Island,  June,  1911  (Busck), 

SUPTTCHIA  BCASISBA,  new  ^edes. 

Dark  brown;  fore  wing  with  a  black  spot  centrally  above  vein  1 
surrounding  a  longitudinal  tuft  of  hair;  no  markings.  Beneath  light 
lilacine  gray;  both  wings  with  two  broad  straight  central  rusty  brown 
bands  as  in  Ubye  linnnus;  a  double  narrow  marginal  line  and  broad 
-w&Yj  submarginal  one.  Fore  wing  with  a  small  subapical  ocellus, 
followed  below  by  a  brown  band.  Hind  wing  with  five  ocelli,  second 
and  fifth  from  apex  lai^e.    Expanse,  31  mm. 

Typ^.— Male  No.  16762,  U.S.NJM:.;  Alhajuelo,  April,  1911  (Busck). 

KVPrrcmA  PHABBS  OodaiL 

6.  Taboga  Island,  February,  1912  (Busck);  Cabima,,  May,  1911 
CBusck). 

BUPTTCHIA  CAMKRTA  CmnK. 

20.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck);  Porto  Bello,  March,  1911  (Busck);  Alhar 
juelo,  April,  1911  (Busck);  Cabima,  May,  1911  (Busck). 

TATOSnS  EBSXA  Bvttor. 

1.  Alhajuelo,  April,  1911  (Busck). 

TATOBTIS  AUDROMBTA  Camu. 

8.  Taboga  Island,  January,  1911,  February,  1912  (Busck);  Porto 
Bello,  April,  1912  (Busck);  Cabima,  May,  1911  (Busck). 
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BKTPHAmS  AUTOMXDON  Cnawr. 

1.  Taboga  Island,  February,  1912  (Busck). 

CAUOO  BURTLOCHUS  CmiMr. 

1.  Porto  Bello,  February,  1911  (Busck). 

CAUGO  OILSUS  HTPO8CHBSI8,ii0w  rab^podat. 

Differs  from  oileus  Felder  in  the  basal  two-thirds  of  fore  wing  being 
washed  with  pale  ocherous.  Spots  at  apices  of  fore  wing  nearly 
obsolete.  Hind  wing  strongly  touched  with  white  on  margin.  Ex- 
panse, 97  mm. 

Cotypes. — Two  males.  No.  15763,  U.S.N3f.;  Paraiso,  Canal  Zone, 
February,  1911  (Busck);  Porto  Bello,  May,  1911  (Busck). 

The  specimens  are  small.  The  variety  acamander  Boisduyal  has 
an  ocherous  band  beyond  cell,  but  in  this  the  color  is  evenly  diffused 
nearly  to  base. 

BRASSOUS  ISTHMIA  Bates. 

4.  Taboga  Island,  February,  1912  (Busck);  Tabemilla,  Canal 
Zone,  May,  1907  (Busck);  also  pup®,  Ancon,  Canal  Zone  (H.  F. 
Schultz) ;  adults,  larva  and  pupa  from  cocoanut  trees,  Panama  Qty, 
April,  1913  (B.  G.  Ireneo). 

OPSDPHAXIBS  inVIRJB  H«HMr. 

1.  Paraiso,  Canal  2i0ne,  January,  1911  (Buack). 

OPSIPHAirBS  CASSLB  UmuMM. 

1.  Anoon,  Canal  Zone  (O.  Celestine). 

MORPHO  PXLSmBS  KoUar. 

16.  Taboga  Island,  February,  1912  (Busck);  Alhajuelo,  April, 
1911  (Busck);  Porto  Bello,  April,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

MORPHO  AMATHOHTB  D«yiDlto. 

2.  Porto  Bello,  February,  1911  (Busck):  Alhajuelo,  April,  1911, 
(Busck). 

Subfamily  XyJLNAIN.S:. 
DAITAIS  PLBZIPFU8  LiaiueiH. 

1.  Ancon,  Canal  Zone  (O.  Celestine). 

DANAIS  OnJPPUS  CmiMff. 

1.  Ancon,  Canal  Zone  (O.  Celestine). 

DANAIS  BBRSmCB  Cramar. 

1.  Paraiso,  Canal  Zone,  June,  1911  (Busck). 

LTCORBA  CLBOBiBA  Oodart. 

1.  Chiriqui,  September,  1912  (B.  G.  IreQeo). 

TXTHORBA  HIPPOTHOUS  Oodman  and  Salvia. 

1.  Porto  Bello,  February,  1912  (Busck). 

BCBUNOBA  TDM  Felder. 

5.  Porto  Bello,  April,  1912  (Busck);  Cabima,  May,  1911  (Buack); 
Trinidad  River,  May,  1911,  June,  1912  (Busck);  Ancon,  Canal  2k>ne 
(B.  G.  Ireneo). 
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ABSIA  AONA  Godmsn  and  Sthia. 

4.  Porto  Bello,  February,  1911  (Busck);  Cabixna,  May,  1911 
(Busck);  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

MBCHANrriS  MACHiwua  BmwHtamL 

2.  Porto  Bello,  February,  1911  (Busck);  Alhajuelo,  April,  1911 
(Busck). 

BCBCHAHins  ISTHUA  Bates. 

9.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
February,  1911  (Busck);  Trinidad  River,  March,  1912  (Busck); 
Cabima,  May,  1911  (Busck);  Ancon,  Canal  Zone  (O.  Celestine);  Pan- 
ama City  (B.  G.  Ireneo). 

aCABA  ZASTHIN A  Bales. 

1.  Trinidad  River,  June,  1912  (Busck). 

CRRATmiA  MEGALOPOLIS  FeMer. 

1.  Porto  Bello,  February,  1911  (Busck). 

CERATiniA  LSUCANIA  BatM. 

3.  Trinidad  River,  June,  1912  (Busck);  Panama  City  (B.  G. 
Ireneo). 

CBRATiniA  CLBIS  Bates. 

3.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  Bello,  Feb- 
ruary, 1911  (Busck);  Ancon,  Canal  Zone  (B.  G.  Ireneo). 

DQtCBHNA  BI7CHYTMA  Felder. 

2.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Alhajuelo,  April, 
1911  (Busck). 

KPrrHOBfIA  CALLIPBRO  Bates. 

6.  Trinidad  River,  March,  1912,  May,  1911  (Busck);  Tabemilla, 
Canal  Zone,  May,  1907  (Busck). 

GAILOLERIA  TXmA  Hewitmi. 

2.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Trinidad  River, 
June,  1912  (Busck). 

LBVCOTHTRIS  PAULA  Weymer. 

2.  Porto  Bello,  March,  1911  (Busck);  Trinidad  River,  June,  1912 
(Busck). 

HTPOLBRIA  LIBERA  Gwlman  and  Salyin. 

1.  Cabima,  May,  1911  (Busck). 

Siil>fkxiiil3r  BCKLICON^IN-.^:. 
HBUCOmuS  JUCXIlfDUS  Bates. 

6.  Cabima,  May,  1911  (Busck);  Porto  Bello,  May,  191 1(  Busck); 
Trinidad  River,  March,  1912,  May,  1911,  June,  1912  (Busck). 

BKUCOmUS  ALBUCILLA  Bates. 

4.  Trinidad  River,  March,  1912  (Busck);  Porto  Bello,  March,  1911 
(Busck);  Cabima,  May,  1911  (Busck). 

HXUCOmuS  ISBCBNIUS  Latraine.  • 

1.  Porto  Bello,  February,  1911  (Busck). 
3484S*— Proc.NJi.vol.47— 14 ^10 
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HELXCOlflUS  CHARITHOinA : 

2.  La  Chorrera,  May,  1912  (Busck);  Ancon,  Canal  Zone  (O.  Celes- 
tine). 

HXUCOHIUS  CLAX7DIA  Oodaum  and  S^Mn, 

1.  Paraiso,  Canal  2k)ne,  February,  1911  (Busck). 

HXLICOIVTCJS  PJrriVSRAnUS  DovMadcj. 

42.  Porto Bello, March,  1911  (Busck);  Cabima,May,  1911  (Busck); 
Arajan,  May,  1911  (Busck);  Taboga  Island,  June,  1911  (Busck); 
Paraiso,  Canal  Zone,  June,  1911  (Busck);  Trinidad  River,  June,  1912 
(Busck);  Panama  City  (B.  G.  Ireneo). 

HSLICOmCTS  MXLPOMBNB  LimuBUta 

16.  Trinidad  River,  March,  1912  (Busck);  Cabima,  M;^y,  1911 
(Busck);  Paraiso,  Canal  Zone,  June,  1911  (Busck);  Taboga  Island, 
June,  1911  (Busck);  Panama  City  (B.  G.  Ireneo). 

BBUCOmUS  CHIOnSUS  Bates. 

1.  Cabima,  May,  1911  (Busck) 

HXLICOmUS  ZXJLEXKA  Hewiltoa. 

1.  Trinidad  River,  March,  1912  (Busck). 

HEUCOiaXJS  MAODALElf A  BatM. 

11.  Trinidad  River,  March,  1912,  May,  1911,  and  June,  1912 
(Busck);  Cabima,  May,  1911  (Busck). 

HBLICOmUS  ERATO  LiiiiUBiif. 

2.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

BUSmSS  ZORCAOlf  Reakirt 

5.  Paraiso,  Canal  Zone,  May,  1911  (Busck). 

BUSmSS  ALIPHBRA  Godait. 

1.  Alhajuelo,  April,  1911   (Busck). 

Family  RIODINIDiE. 

BURTBIA  LTCISCA  Dovbladaj  and  Hafwitaon. 

1.  Porto  Bello,  April,  1912  (Busck). 

BURTBIA  UBZIA  Oodman  and  Salvfau 

4.  Porto  BeUo,  February,  1911  (Busck);  Paraiso,  Canal  Zone, 
February,  1911  (Busck). 

BURTBIA  HALIMEDB  Hnlmar. 

2.  Alhajuelo,  April,  1911  (Busck). 

DIORHm A  PBRIANDBR  Cnnnar. 

1.  Trinidad  River,  March,  1912  (Busck). 

BRTCm A  IirCA  Standingar. 

1.  Trinidad  River,  March,  1912  (Busck). 

BfBSOSBlilA  TBLBOOBB  BoladntaL 

9.  Taboga  Island,  February  and  Jime,  1911  (Busck);  Trinidad 
River,  March,  1912  (Busck). 
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MBSOSBBCIA  MQLIHA  Oodmn  and  Sidftn. 

3.  Paraiso,  Canal  Zone^  February,   1911    (Busck);  Porto  Bello, 
Ufuch,  1911  (Busck);  Alhajuelo,  April,  1911  CBusck). 


2.  Porto  Bello,  February,  1911  (Busck). 

rHnffASTRPM  AROSRTEUM  Bates. 

1.  Taboga  Island,  February,  1912  (Busck). 

OTACUSTESIS,  ne^wv  genus. 

Venation  essentially  as  in  Cariea  Kirby,^  but  vein  5  arising  from 
upper  fourth  of  cross  vein  and  10  arising  shortly  beyond  end  of  cell 
instead  of  from  the  same  point  as  6,  6  therefore  well  beyond  10. 
Palpi  short,  not  visible  from  above. 

Type  of  {he  genvs — Otacustesis  pericopidiSf  new  species. 

OTACUSTESIS  FBRICOPIDIS,  new  ^edes. 

Fore  wing  black;  a  row  of  four  white-hyaline  elongate  spots  across 
the  apex  between  veins  3  to  7;  a  subhy aline  streak  in  lower  half  of 
cell,  one  above  vein  2  and  two  in  submedian  interspace,  aU  faintly 
washed  with  violaceous.  Hind  wiog  reddish  orange  with  black 
border,  strongly  indented  on  the  veins.  Body  black;  orbits,  collar, 
palpi,  and  anal  tuft  orange;  abdomen  washed  with  whitish  on  the 
sides  and  venter. 

Type.— No.  16764,  U.S.N.M.,  Paraiso,  Canal  Zone,  February,  1911 
(Busck). 

MESEHB  RUBELLA  Bates. 

1.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

BASOnS  ZOlf  ATA  Feld«r. 

1.  Taboga  Island,  February,  1911  (Busck). 

PBROPBTHALMA  TENBRA  Westwood. 

3.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

CHAKIS  AVIUS  Cnmer. 

2.  Porto  Bello,  February  and  March,  1911  (Busck). 

CHARIS  HERMODORA  Felder. 

14.  Trinidad  River,  March,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Cabima,  May,  1911  (Busck);  Porto  Bello,  April,  1911 
(Busck);  Taboga  Island,  June,  1911  (Busck);  Paraiso,  Canal  Zone, 
June,  1911  (Busck). 

CHARIS  OYNAEA  Godait 

5.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  Bello, 
March,  1912  (Busck);  Taboga  Island,  Jime,  1911  (Busck). 

SAROTA  CHRTSUS  Cnumer. 

3.  Porto  Bello,  February,  1911  (Busck);  Paraiso,  Canal  Zone, 
February,  1911  (Busck). 

1  See  Sttchel,  Gen.  Ins.,  Lep.  Rhop.,  RlodinkUB,  1910,  pi.  10,  fig.  39,  p.  157. 
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AUTBROS  FORMOSUS  Cnuner. 

1.  Porto  Bello,  April,  1912  (Busck). 

EBCBSIS  FA8TIDIOSA  Mte«trtof. 

2.  Taboga  Island,  February,  1912,  andJune,  1911  (Busck). 

BCBTACHARIS  VICTRIX  HewftMO. 

6.  Taboga  Island,  February,  1912  (Busck) ;  Trinidad  River,  March, 
1912  (Busck) ;  Alhajuelo,  April,  1911  (Busck). 

LEMOmAS  LBUCIAinTS  HIiliiMr. 

14.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck). 

LEMOmAS  CILISSA  HewttsQii. 

1.  Cabima,  May,  1911  (Busck). 

LBMOniAS  PSLAROB  Oodman. 

1.  Taboga  Island,  February,  1912  (Busck). 

THISBB  IRBNASA  Cnmer. 

1.  Taboga  Island,  February,  1912  (Busck). 

lfTMPHn>IUM  ADBLPHINUM  Oodnum  and  Salvlii. 

1.  Oiiriqui,  September,  1912  (B.  G.  Ireneo). 

IfTMPHIDIUM  MAIiTUS  Cxamer. 

2.  Trinidad  River,  March  and  April,  1912  (Busck). 

innO*Hn>IUM  LAIOS  Cramer. 

1.  Alhajuelo,  April,  1911  (Busck). 

innO>Hn>IUM  ASCOUA  HewUaon. 

2.  Porto  BeUo,  April,  1912  (Busck) ;  Cabima,  May,  1911  (Busck). 

IfTMPHIDIUM  MOLPB  Hfibnar. 

2.  Taboga  Island,  February,  1912  (Busck) ;  La  Chorrera,  May,  1912 
(Busck). 

ARICORIS  JANSOm  BnUer. 

^.  Porto  Bello,  February,  1911  (Busck) ;  Trinidad  River,  March  and 
June,  1912  (Busck). 

HAMBARIS  BROSTRATUS  Doableday  and  Hewitaoo. 

1.  Taboga  Island,  June,  1911  (Busck). 

HAMBARIS  DOMm A  Batea. 

3.  Porto  Bello,  April,  1912  (Busck);  Taboga  Island,  June,  1911 
(Busck)L. 

THBOPB  VntOninS  Fabrklua 

1.  Taboga  bland,  February,  1912  (Busck). 

THBOPB  FOUORUM  Batea. 

2.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Trinidad  River, 
March,  1912  (Busck). 

Family  LYCAENIDiE. 

THBCLA  DAMO  Dmce. 

1.  Taboga  Island,  February,  1912  (Busck). 

THBCLA  HBMON  Cmiiar. 

1.  Alhajuelo,  April,  1911  (Busck). 
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THBCIA  AUilDBWA  Hiiwllwn 

3.  ParaisO;.  Canal  Zone,  January,  1911  (Busck);  Alhajuelo,  April, 
1911  (Busck) ;  Taboga  Island,  June,  1911  (Busck). 

THBCLA  PHAUEKOS  LiniMt. 

3.  Taboga  Island,  February,  1912  (Busck). 

THECLA  TOGABHA  HiibIIwh 

12.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
February,  1911  (Busck);  Taboga  Island,  February,  1912  (Busck); 
Alhajuelo,  April,  1911  (Busck);  Cabima,  May,  1911  (Busck). 

THRCT.A  DOLTLAS  Cnmer. 

1.  Cabima,  May,  1911  (Busck). 

THBCLA  PALBOON  Cnmer. 

1.  Porto  Bello,  April,  1912  (Busck). 

THBCLA  ERICUSA  HewiiMa. 

1.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

THBCLA  CTBBABA  HewttMn. 

1.  Trinidad  Siver,  March,  1912  (Busck). 

THBCLA  BCmON  Llmaat. 

3.  Taboga  Island,  February,  1912  (Busck). 

THBCLA  HBSPBRms  BvUer  and  Dnwe. 

3.  Taboga  Island,  February,  1912  (Busck) ;  Porto  Bello,  April,  1912 
(Busck);  Trinidad  River,  June,  1912  (Busck). 

THBCLA  BBON  Cnmar. 

19.  Paraiso,  Canal  2iOne,  January,  1911  (Busck) ;  Alhajuelo,  April, 

1911  (Busck)  Cabima,  May,  1911  (Busck);  La  CJhorrera,  May,  1912 
(Busck);  Taboga  Island^  June,  1911  (Busck);  Trinidad  River,  June, 

1912  (Busck). 

THBCLA  TBBBUIA  BmrttauL 

5.  Trinidad  River,  March,  1912  (Busck);  Porto  Bello,  April,  1912 
(Busck). 

THBCLA  CBRATA  HewftMii. 

9.  Trinidad  River,  March,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Porto  Bello,  April,  1912  (Busck);  TabemiUa,  Canal  Zone, 
May,  1907  (Busck). 

THICCf>A  STBCBEXUS  Cnmer. 

1.  Taboga  Island,  February,  1912  (Busck). 

THBCLA  POUTnS  H.  H.  Draee. . 

1.  Alhajuelo,  April,  1911  (Susck). 


3.  Taboga  Island,  February,  1912  (Busck);  Porto  Bello,  March, 
1911  (Busck);  Cabima,  May,  1911  (Busck). 

THBCLA  TABBBCA  HewttMO. 

1.  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 


Male. — Costa  of  fore  wing  angled  above  base;  black,  light  blue  at 
base,  sharply  limited,  two-thirds  of  cell,  small  area  above  base  of 
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yein  2  to  inner  margin  before  tomus.  Hind  wing  all  blue  except 
costal  area  just  encroaching  on  cell;  then  above  vein  6  at  margin. 
A  long  slender  tail  at  vein  2,  short  one  at  3.  Below  soft  light  gray. 
Fore  wing  with  large  area  of  rough  scales  covered  by  costal  expan- 
sion of  hind  wing.  An  outer  broken  white  line  from  subcostal  to  2. 
Hind  wing  with  outer  line  white,  broken  into  spots,  a  large  one  above 
vein  7  edged  within  by  black,  forming  a  dentate  line  at  lb  and  2; 
submarginal  line  parallel  to  the  edge,  blackish,  powdery,  in  white 
irrorations,  distinct  near  inner  margin;  a  red  spot  with  black  center 
in  interspace  2-3;  black  powderings  on  white  in  lb-2.  Expanse, 
33-36  nmi. 

Cb^i/p««.— Two  males.  No.  16766,  U.S.N.M.;  Trinidad  River,  March, 
1912  (Busck). 

Apparently  near  ecameda  Hewitson  and  fiichssus  Cramer. 

THBCLA  BUSICA,  now  tpedfls. 

Male. — ^Bright  blue;  fore  wing  with  large  stigma  in  cell  black,  apex 
broadly  black.  Hind  wing  with  a  narrow  black  margin,  becoming 
broad  on  inner  margin.  Long  slender  tail  at  vein  2.  Beneath  gray 
bronzy;  fore  wing  with  dark  area  in  cell  by  transparency;  outer  line 
faint,  white,  dark-edged  from  subcoastal  to  2.  Hind  wing  with  outer 
line  irr^ular,  segmented,  forming  a  W  at  veins  lb  to  3,  white,  edged 
by  black  within;  black  and  white  powderings  submarginally  from 
tomus  to  3,  no  red;  edge  black,  preceded  by  whitish.  Expanse,  26 
mm. 

Type.— Male,  No.  16767,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

Apparently  near  to  lebema  Hewitson. 

THBCLA  CUMICLBS,  mBW  fpedflB. 

Male. — ^Fore  wing  with  'costa  angled  opposite  cell;  bright  blue, 
shading  to  black  at  costa  and  margin.  Hind  wing  blue,  costa  black 
to  subcostal  and  6  and  margin  narrowly;  fringe  white.  A  long  tail 
at  vein  2,  short  one  at  3.  Below  white,  scarcely  gray  tinted;  fore 
wing  with  faint  dusky  outer  line  to  vein  2,  Hind  wing  with  outer 
line  angularly  crenulate,  faint,  forming  no  W;  submarginal  line  faint 
dusky,  crenulate;  a  small  red-edged  black  dot  in  interspace  2-3  and 
dot  at  tomus.     Expanse,  26  mm. 

Type.—Uele,  No.  16768,  U.S.N.M.;  Taboga  Island,  February,  1912 
(Busck). 

Resembles  dindymua  Cramer. 

THBCLA  P08BTTA,  new  tpedflS. 

Fore  wing  angled  opposite  base  of  ceU;  black,  shaded  with  lilacine 
blue  over  base  to  beyond  middle.  Hind  wing  blue  shaded,  except 
along  margin;  red  scales  and  white  dot  at  tomus.  Below  brownish 
gray;  fore  wing  with  the  outer  broad  rusty  brown  band  from  costa 
to  vein  2,  running  close  beyond  cell.    Hind  wing  with  similar  broad 
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band  forming  the  inner  edge  of  a  white  line  that  becomes  a  blunt 
W  at  veins  lb  to  3,  the  dark  edge  of  the  inner  limb  narrow;  submar- 
ginal  line  duaky,  parallel  to  edge  of  wing;  a  red  spot  with  black  center 
in  interspace  ^-3;  black  patch  on  tomus  preceded  by  white,  then  a 
red  bar.    Expanse,  27  mm. 

Type.— Male,  No.  16769,  U.S.N.M.;  Porto  Bello  ,April,  1912 
(Busck). 

Besembles  eebatania  Hewitson. 


THSCLA  CALUDSStiMWl 

Brown-gray;  fore  wing  uniform;  hind  wing  slightly  whitish  bordered 
toward  margin  with  red  patch  in  interspace  2-3  and  tomus  and 
black  one  between;  termen  with  white  interlined  with  black.  A  long 
tail  at  vein  2,  short  one  at  3,  black,  white-tipped.  Below  gray, 
slightly  coppery;  fore  wing  with  white  segmented  outer  line  from 
coeta  to  vein  2,  preceded  by  a  red  border;  subterminal  line  dusky, 
segmented.  Hind  wing  with  white  outer  line  segmented,  dislocated 
on  vein  4,  forming  a  W  from  3  to  margin,  preceded  by  a  rather  broad 
red  band;  submarginal  luie  dusky,  forming  an  arc  over  a  large  red 
q>ot  in  interspace  2-3,  red-edged  next  to  tomus;  black  pupil  in  red 
spot  placed  outwardly;  a  black  spot  at  tomus;  black  powdering 
between.    Terminal  line  black,  preceded  by  whitish.    Expanse,  21 


Cotypes.— Two  females.  No.  16760,  U.S.N.M.;  La  Chorrera,  April, 
1912  (Busck);  Trinidad  River,  March,  1912  (Busck). 

Resembles  sangaJa  Hewitson.  Possibly  it  is  the  female  of  xeneta 
Hewitson. 

THBCLA  HBRALDICA,  mBW  ^edes. 

Black;  fore  wing  with  blue  tint  at  base;  hind  wing  with  large 
shining  blue  area  occupying  aU  but  broad  costal  and  inner  areas  and 
narrow  outer  margin.  Tail  at  vein  2  filiform.  Below  gray,  lighter 
on  marginal  area;  fore  wing  with  outer  line  from  costa  to  vein  1,  in- 
angled  in  submedian,  white,  reddish  gray  within.  Hind  wing  with 
a  sunilar  line,  dislocated  on  vein  4,  forming  a  shallow  W  between 
vein  3  and  margin,  with  more  red  scales  in  the  dark  edge  than  on 
fore  wing;  a  red  spot  with  black  center  in  interspace  2-3;  red  at 
tomus;  terminal  line  black,  preceded  by  white.    Expanse,  20  mm. 

Type.—'No.  15761,  U.S.N.M.;  Porto  Bello,  April,  1912  (Busck). 

Besembles  hycara  Hewitson. 

THBdA  MBSCA,iiBW  tptciei. 

Grayish  black.  Hind  wing  with  red  crescent  before  a  black  spot 
in  interspace  2-3,  preceded  and  followed  by  clouded  white  crescents; 
a  small  red  patch  at  tomus;  terminal  line  black,  preceded  by  white. 
Bebw  whitish  gray.  Fore  wing  with  outer  line  from  costa  to  vein  2/ 
white,  preceded  by  gray;  submarginal  line  clouded,  segmented,  dusky. 
Hind  wing  with  mesial  line  white,  preceded  by  reddish  gray,  seg- 
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mented  and  dislocated  by  all  the  yeins;  the  W  slight,  hardly  more 
than  the  other  dislocations,  the  bar  lb-margin  black;  termen  broadly 
mottled,  gray  with  a  row  of  white  crescents  before  and  centrally;  a 
large  red  patch  in  interspace  2-3  with  black  spot  outwardly;  tomus 
diffusedly  red-scaled  over  black  dot.    Expanse,  27  mm. 

Type.— No.  15762,  U.S.N.M.;  Taboga  Island,  June,  1911  (Busck). 

Resembles  hebryeia  Hewitson  and  dumida  Hewitson. 

LTCASNA  HAimO  StolL 

10.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck);  Corozal,  Canal  Zone,  April,  1911  (Busck); 
Alhajuelo,  April,  1911  (Busck);  Porto  Bello,  April,  1911  (Busck). 

Family  HESPERIIDiE. 

PYSSHOPTOB  PHIDIAS  Umueoi. 

1.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

liTSOSIA  YJUiJEZUBLiB  Cnawr. 

2.  Ancon,  Canal  Zone  (O.  Celestine,  B.  G.  Ireneo). 

BUDAlfUS  PROTSU8  Llanaat. 

1.  Ancon,  Canal  Zone  (B.  O.  Ireneo). 

BUDAlfUS  SIMFUCIUS  SteO. 

1.  Ancon,  Canal  2k)ne  (O.  Celestine). 

SUDAMUS  EURTCLBS  Hflbiitr. 

4.  Taboga  Island,  February,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Porto  Bello,  April,  1912  (Busck). 

BUDA1CU8  DORTSSUS  Diiity. 

1.  Taboga  Island,  February,  1912  (Busck). 

BUDAMUS  DOSABTBS  StolL 

1.  Taboga  Island,  June,  1911  (Busck). 

BUDAMUS  CATHLUS  CmiMr. 

1.  Taboga  Island,  February,  1912  (Busck). 

BUDAMUS  ASniB  Btowliioii. 

1.  Paraiso,  Canal  Zone,  April,  1911  (Busck). 

QOHIUBUS  COBLU8  Cnuner. 

1.  Taboga  Island,  February,  1912  (Busck). 

QOmUKUS  TALUS  Cnuner. 

1.  Porto  Bello,  February,  1911  (Bu8ck>. 

SPATBILBPIA  CLOBIUS  Cnmar. 

2.  Paraiso,  Canal  Zone,  April,  1911  (Biisck). 

TBLBBOADBS  ABCPmON  0«m. 

1;  Taboga  Island,  February,  1912  (Busck). 

BUVOALOnS  8BBRU8  Fdd«. 

1.  Cabima,  May,  1911  (Busck). 

CBCBOPTBRU8  BBIS  OneUii. 

6.  Taboga  Island,  February  and  June,  1911  (Busck);  Porto  BeUo, 
February,  1911  (Busck);  Alhajuelo,  AprU,  1911  (Busck). 


Digitized  by  VjOOQIC 


iro.2050.   LEPIDOPTBRA  OP  THE  PANAMA  CANAL  EONB—DYAR,  153 

C06IA  CALCHA8  H«iicli-6diilto. 

2.  Trinidad  River^  March,   1912   (Busck);  Taboga  Island,  June, 

1911  (Busck). 

The  specimens  are  both  males  and  very  small  (30  mm.). 

HTDRAXNOMIA  ORCINUS  Felder. 

1.  Porto  Bello,  February,  1911  (Busck). 

HTALOTHTRUS  MXLBUS  Limaat. 

1.  Alhajuelo,  April,  1911  (Busck). 

UGIITOSTOLA  LACTDUS  Dnice. 

1.  Paraiso,  Canal  2iOne,  January,  1911  (Busck). 

PTTHOinDBS  CERIAUS  Crunei • 

1.  Taboga  Island,' February,  1912  (Busck). 

VELLLCLk  THyBSTBS  Oodmn  and  Salvlii.    • 

2.  Porto  Bello,  February,  1911  (Busck). 

CXLAENOIUtHIinTS  VASIB6ATU8  Oodman  and  SaMn. 

1.  Taboga  Island,  February,  1912  (Busck). 

ACHTLODBS  COBUOUfBA  MaMIla. 

2.  Taboga  Island,  February,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

ACHTLODBS  FLAimA  MSKliler. 

1.  Alhajuelo,  April,  1911  (Busck). 

ACHTLODBS  TBKRBN8  Sdiaiia. 

6.  Taboga  Island,  February,  1912  (Busck). 

SOSTSATA  SCnniLLANS  MaUUe. 

1.  Alhajuelo,  April,  1911  (Busck). 

SOSTRATA  LBUCORHOA  Godman  and  SaMn. 

1.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

PACEBS  LOXnS  WeaCwood. 

5.  Paraiso,  Canal  Zone,  January,  1911   (Busck);  Taboga  Island, 
February,  1912  (Busck);  Porto  Bello,  February,   1911   and  April, 

1912  (Busck). 

PACHBS  8TJBALBATUS  VOtu 

1.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

SAimSTHSASO  HUbner. 

1.  Taboga  Island,  June,  1911  (Busck). 

CAlCPTOFlBimA  THBRAMSmS  liaMlla. 

1.  Taboga  Island,  February,  1912  (Busck). 

CAMPTOPLBimA  TI8IA8  Godman  and  SaMn. 

1.  Alhajueb,  April,  1911  (Busck). 

STAPHTLUS  MA2Alf 8  SaaUit 

2.  Taboga  Island,  February,  1912,  and  June,  1911  (Busck). 

8TAPHTLD8  BVIPPB  Oadoan  and  SaMn. 

1.  Trinidad  River,  March,  1912  (Busck). 

BBUOPBTBS  ABSALTB  Llnuraa. 

4.  Paraiso,  Canal  2k)ne,  February,  1911  (Busck);  Cabima,  May, 
1911  (Busck);  Taboga  Island,  June,  1911  (Busck). 
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HXUOPSTBS  ALANA  ItaaUit 

1.  Taboga  Island,  February,  1912  (Busck). 

BBSPBRIA  STBICHTUS  IttbridM. 

3.  Paraiso,  Canal  2k)ne,  February,  1911  (Busck);  Cabima,  May, 
1911  CBusck). 

HBSPRRIA  NOTATA  BtandMid. 

2.  Taboga  Island,  February,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck). 

APAUSTUS  MXHBS  Cmnw. 

1.  Porto  BeUo,  March,  1911  (Busck). 

HTLBPHUA  PHTLAXUS  Dmy. 

1.  Porto  Bello,  April,  1912  (Busck). 

THTMBLICTTS  ATHENIOlf  HfUmar. 

8.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck);  Porto  BeUo,  March,  1911  and  AprU,  1912 
(Busck). 

CATU  PUSTULA  Hflbiwr. 

1.  La  Chonera,  April,  1912  (Busck). 

PKKNBS  nXRO  Fabildiif. 

1.  Taboga  Island,  June,  1911  (Busck). 

PAKAmSS  OCRmUS  Plttx. 

2.  Paraiso,  Canal  Zone,  April,  1911  (Busck). 

OXTHTHSS  CORUSCIS  H^nkh-Sehlfler. 

1.  Alhajuelo,  April,  1911  (Busck), 

RUIMTUON  ALUS  Oodaum  and  Sthia. 

1.  Alhajuelo,  April,  1911  (Busck). 

IBRODBA  TBIPTJNCTATA  Hotidi-Sdilfler. 

1.  Alhajuelo,  April,  1911  (Busck). 

COBALUS  VIRBIUS  CnuxMr. 

3.  Trinidad  River,  March,  1912  (Busck). 

COBALUS  CANHAB  Henkh-Sehlfler. 

1.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

ONOPHAS  COLUMBARIA  Henkh-Sdilfler. 

1.  Taboga  Island,  February,  1912  (Busck). 

PEBIMRfJeS  RBBffUS  Fabridof. 

8.  Taboga  Island,  February  and  April,  1912,  June,  1911  (Busck). 

BUTTCHn>B  BCmiA  HewHioflu 

1.  Trinidad  River,  1912  (Busck). 

BUT7CHn>B  PHABTUSA  BanrtlamL. 

1.  Trinidad  River,  June,  1912  (Busck). 

BUROTO  LTDB  Oodman  and  SaMii. 

2.  Taboga  Island,  February,  1912  (Busck);  Cabima,  May,  1911. 

CBusck). 

BUROTO  MICTTHU8  Oadoaii  and  SaMii. 

1.  Taboga  Island,  February,  1912  (Busck). 
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LBRBMA  ACCinS  SmlUi  and  Abbot 

1.  Taboga  Island,  February,  1912  (Busck). 

IfSnscUS  ATHBAS  Oodaum  and  SaMn. 

1.  Trinidad  River,  March,  1912  (Busck). 

THASOBLLA  FUUGIN  OSA  Oodman  and  SaMn. 

1.  Paraiso,  Canal  2k)ne,  January,  1911  (Busck). 

MWASri'HlUS  SDdPLICfSSIlffUS  Haitidi-Scblflar. 

3.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Trinidad  River, 
March,  1912  (Busck);  Porte  Bello,  March,  1911  (Busck). 

▼BHUiUS  VBH  OSUS  PHftz. 

7.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck). 

MBQISTIAS  LABDACUS  Oodman  and  SaMn. 

1.  Porto  Bello,  March,  1911  (Busck). 

MSGISTIAS  CBRDO  BotodnfaL 

1.  Alhajuelo,  April,  1911  (Busck). 

CARTSTUS  FABTASOS  Cnuaer. 

2.  Taboga  Island,  February  and  June,  1911  (Busck). 

PASACARTSTUS  HTPAROTRA  Hanich-Sdilflor. 

1.  Porto  Bello,- AprU  1912  (Busck). 

CAIUMOKMUS  JUVBNTUS  Scuddar. 

1.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

CALUMOBMUS  ORACnJS  faidar. 

3.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Trinidad  River, 
March  and  June,  1912  (Busck). 

THBACOBS  AROMA  HewttMO. 

1.  Trinidad  River,  March,  1912  (Busck). 


TAOIADBS  SEROBSTUS  On 

1.  Ancon,  Canal  Zone  (B.  G.  Ireneo). 

SuperfamUy  SPHINGOIDEA. 
Fanuly  SPHINGIDiE. 

HBRSB  CDIOULATA  fabddoa. 

3.  Cabima,  May,  1911  (Busck). 

COCI'IIUS  CLUBMTIUS  Cnmar. 

1.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

COCmUS  ABTABUS  MBDOR  Ciamer. 

2.  Cabima,  May,  1911  (Busck);  Taboga  Island,  June,  1911  (Busck). 

PROTOPARCB  HABBIBAL  Cramof . 

2.  Cabima,  May,  1911  Busck). 

PROTOPARCB  LBrBBUREI  Mte«trloa. 

1.  La  Chorrera,  May,  1912  (Busck). 

KRIBNTIS  ALOPB  Marian. 

1.  Cabima,  May,  1911  (Busck). 
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ttkinnziS  SLLO  Lfamfras. 

14.  Faraiso  Canal  Zone,  January,  1911  (Bnsck);  Porto  BeUo, 
February,  1911  (Busck);  Cabima,  May,  1911  (Busck). 

BRinnxis  GSNOTRUS  SIdIL 

3.  Porto  Bello,  February,  1911  3uflck);  Cabima,  May,  1911 
(Busck). 

PACHTLIA  FICUS  LimUMit. 

1.  Trinidad  River,  May,  1911  3u8ck). 

PACHTLIA  DIRCSTA  DroM. 

1.  Porto  Belli,  April,  1912  (Busck). 

PACHYUA  RB8UBCSNS  Walkar. 

1.  Taboga  Island,  February,  1912  (Busck). 

BRTO  JAPIX  Ciunar. 

1.  Cabima,  May,  1911  3usck). 

^ALBURON  mEOLBCTUM  Rodiaclilld. 

1.  Cabima,  May,  1911  3usok). 

SPISTOR  LUOUBRIS  Umuras. 

3.  Porto  Bello,  February,  1911  (Busck);  Paraiso,  Canal  Zone, 
January,  1911  (Busck). 

BPISTOR  OCYPBTB  Limurat. 

2.  Paraiso,  Canal  Zone,  May,  1911  (Busck). 

SBSXA  VADUS  Cnuner. 

2.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Ancon,  Canal 
Zone  (B.  G.  Ireneo).  ^ 

8B8IA  TITAN  Cnnisr. 

2.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  La  Chorrera, 
April,  1911  (Busck). 

PHOLUS  UCAON  Cnmtff. 

3.  Porto  Bello,  March,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

PHOLinS  Vins  MmIiii. 

1.  La  Chorrera,  May,  1912  (Busck). 

PBOLUS  BACUS  Cfunar. 

1.  Porto  Bello,  March,  1911  (Busck). 

XTLOPHAHBS  PLUTO  Vabikias. 

5.  Porto  Bello,  March,  1911  (Busck);  Cabima,  May,  1911  (Busck) ; 
Paraiso,  Canal  Zone,  May,  1911  (Busck);  Taboga  Island,  June, 
1911  (Busck). 

XTLOPHAHSS  FI8TACINA  Botodiml. 

1.  Taboga  Island,  February,  1912  (Busck). 

XTLOPHAHBS  NBACHU8  Cnmer. 

1.  Paraiso,  Canal  Zone,  January,  1911  3usck). 

ZTLOPHANBS  UBTA  Dtuee. 

1.  Trinidad  Biver,  March,  1912  (Busck). 
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XTLOPHAHBS  TBRSA  Lfauueoi. 

2.  Cabima,  May,  1911  (Busck);  Paraiso,  Canal  Zone,  May,  1911 
(Bnsck). 

XTLOPHAHBS  TITAKA  Dnwt. 

2.  Cabima,  May,  1911  (Busck);  Paraiso,  Canal  Zone,  May,  1911 
(Bnsck). 

XTLOPHAHBS  TUKBATA  Bdwudi. 

1.  La  Chorrera,  May,  1912  (Busck). 

Superfamily  SATURNOIDBA. 
Family  SATURNIIDiE. 

ROTHSCHILDIA  LBBBAUI  OMrfn. 

1.  La  Chorrera,  May,  1912  (Busck). 

I>IHPHIA  BIJlCBDn>B  SlolL 

1.  Trinidad  River,  May,  1911  (Busck). 

DIHPHIA  AOIS  Ciuner. 

1.  Trinidad  River,  March,  1912  (Busck). 

I>IRPHIA  HOtCIA  Cnmsr. 

1.  Porto  Bello,  April,  1912  (Busck). 

DIRPHIA  SPBCIOSA  Cnmer. 

14.  Porto  Bello,  February,  1911   (Busck);  Paraiso,  Canal  Zone, 
May,  1911  (Busck);  La  Chorrera,  May,  1911  (Busck). 

MOLIPPA  8ABINA  Walkw. 

2.  Paraiso,  Canal  Zone,  May,  1911  (Busck);  La  Chorrera,  May, 
1912  (Busck). 

DTSDJUCONIA  TAMBKLAK  MlMiiin 

1.  La  Chorrera,  May,  1912  (Busck). 

AITTOMBIUS  JANUS  Cnmer. 

1.  Paraiso,  Canal  Zone,  May,  1911  (Busck). 

ADTOMBRIS  CINCTISTRIOA  Veldw. 

1.  Cabima,  May,  1911  (Busck). 

AXrrOMBRIS  JUHONIA  Walkw. 

3.  Porto  Bello,   February,    1911    (Busck);  Paraiso,   Canal  Zone, 
February,  1911  (Busck);  Trinidad  River,  March,  1912  (Busck). 

AirrOMBRIS  HBIUDANA  Sckaos. 

1.  Cabima,  May,  1911  (Busck). 

GAMBLIA  NAUSICAA  Cruner. 

3.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Trinidad  River,  June,  1912  (Busck). 

GAMBUA  IRMINA  Cismer. 

3.  Alhajuelo,  April,  1911  (Busck);  Trinidad  River,  March,  1912 
(Busck). 

HTLBSIA  SCHAUSI  Dyu. 

1.  Cabima,  May,  1911  3ii8ck). 
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HTLBSIA  mVIDIOSA,  new  ipeciM. 

Soft  gray;  discal  mark  a  dark  cloud;  lines  pale,  indistinct,  con- 
verging toward  inner  margin;  marginal  space  pale  on  lower  half. 
Hind  wing  with  a  single  pale  band,  nearly  straight,  situated  just  be- 
yond the  end  of  the  cell.  Abdomen  with  ocherous  hair,  especially 
dorsally.    Expanse,  32-34  mm. 

Cotypes.—Two  males.  No.  15764,  U.S.NJi£.;  Taboga  Island,  Feb- 
ruary, 1912  (Busck). 

Comes  nearest  to  cMia  Dyar,  but  smaller,  the  fore  wing  not  rounded 
at  apex;  markii^  less  distinct,  the  line  on  hind  wing  straighter  and 
even  nearer  the  cell. 

HTLBSIA  CRBSSmA  Dyar  (?). 

4.  Taboga  Island,  February  and  June,  1912  (Busck). 

The  specimens  are  more  rosy  than  dlinda  before  me  from  Costa 
Rica  and  the  fore  wing  less  falcate,  agreeing  with  cressida;  but  all 
the  specimens  are  males,  and  without  a  female  can  not  be  placed  with 
certainty. 

HTLBSIA  8P.A. 

1 1 .  Taboga  Island,  January,  1911  (Busck) ;  Tabemilla,  Canal  Zone, 
May,  1907  (A.  H.  Jennings). 

This  form  lies  near  poUex  Dyar,  umhmta  Schaus,  and  valvex  Dyar, 
without  agreeing  entirely  with  either.  The  specimens  are  all  in  poor 
condition,  so  that  a  positive  identification  is  unsafe.  Mr.  Busck  sent 
up  two  distinct  species  of  Hylesia  larvae,  but  made  no  association  of 
them  with  adults.^ 

HTLBSIA  ip.  B. 

2.  Cabima,  May,  1911  (Busck). 

Two  females,  close  to  schausi  Dyar,  but  less  coarse  in  appearance, 
less  distinctly  marked;  the  discal  spots  are  more  distinct  than  the 
bands.  There  are  in  the  collection  three  other  females  of  the  same 
character,  one  from  Chiriqui,  one  from  Guapiles,  Costa  Bica,  and  one 
from  Sixola  River,  Costa  Rica.    The  Costa  Rican  females  were  ten- 

1  Since  writing  the  above,  I  have  received  a  bred  female  in  good  condition  from  Pr.  8.  T.  Dariiog,  together 
with  preserved  larvse,  the  latter  conspicuously  different  from  either  of  the  larve  sent  by  Mr.  Buack.  Doctor 
Darlhig  found  the  larve  on  a  Cashew  tree  (Anacardiaoes)  and  bred  the  adults.  The  form  may  be  named 
Hylesia  darllngi,  new  species. 

Closest  to  B,  poUex  Djrar  from  Venezuela;  marlrtngw  less  bright  and  contrasted  in  the  male;  both  sexes 
with  the  costa  concolorous  with  the  paler  part  of  the  wing,  not  with  a  strong  dark  shade  as  in  poUex:  disoal 
spots  of  both  wings  clouded  and  more  obscure  than  in  poUex;  abdomen  of  female  without  the  paler  ocherous 
posterior  lateral  tufts,  the  hairs  concolorous  with  the  rest  of  the  lateral  ones. 

TVpe.— Female,  No.  16038,  U.B  J^3I.;  Ancon,  Canal  Zone,  April,  1913  (S.  T.  Darling). 

£aro8.— Head  rounded,  about  as  wide  as  high,  smooth,  cherry-red,  the  tips  of  the  mandibles  and  a  spot 
on  each  side  of  labrum  black.  Body  robust,  cylindrical,  tapering  a  little  anteriorly;  whitish,  with  Uac^ 
angular  marks  and  spots;  dorsal  line  forming  a  series  of  dashes  Intersegmentally  and  little  specks  in  the 
centers  of  the  segments;  two  Joined  subdorsal  and  lateral  blotcheb  in  segmental  incisures,  a  ring  around  sub- 
dorsal horns,  spot  below  laterals,  and  lateral  dot  and  dash  on  posterior  third  of  segment;  spirades  brown 
with  irregular  black  dashes  between;  below  a  broad  straight  pale  substlgmatal  area,  then  a  M«M*vfa^ 
broken  and  vacuolated  subventral  band,  the  venter  itself  pale.  Thoracic  feet  reddish;  abdominal  ones  pale 
with  black  daspers.  Horns  whitish  with  pale  branches  and  hairs,  subdorsal,  lateral,  and  substjgmatal 
rows  and  single  dorsal  one  on  joints  13  and  13,  none  on  anal  plate,  v^ich  is  Ug^t  reddish  with  black  area 
before  it  on  joint  13.  No  cervical  shield.  Horns  all  about  the  same  length,  the  anterior  and  posterior 
ones  but  sU^tly  longer  and  slenderer,  none  as  long  as  the  diameter  of  the  body. 
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tatively  labeled  by  Mr.  Schaus  as  females  of  his  rubrifrona  and  ddlinaj 
respectively,  but  they  do  not  possess  the  red  feet  of  these  forms. 
The  present  fonn  must  await  the  association  of  males  for  positive 
identification. 

HTXJE8IA8P.C. 

1.  La  Chorrera,  May,  1912  3usck). 

One  female  similar  to  the  above  but  much  darker,  the  lines  slender 
and  distinct;  apex  very  dark  with  light  liladne  spot.  It  does  not 
agree  with  anything  bqfore  me,  but  description  from  the  single 
female  seems  inadvisable. 

LONOMIA  CnnRA  CnflMT. 

3.  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June,  1912 
(Busck). 

THXRUIIA  TRANSVBRSARIA  DroM. 

1.  Porto  Bello,  April,  1912  (Busck). 

OZTTSmS  HOIIBSTA  Cnmier. 

1.  Trinidad  River,  March,  1912  (Busck). 

DSACOmPTERXS  BORABnJS  CnoMr. 

1.  Cabima,  May,  1911  (Busck). 

DRACOmPTSRIS  OIOAIITBA  Drace. 

1.  Trinidad  River,  June,  1912  (Busck). 

Druce  described  a  very  pale  female  from  Ecuador  as  Teratojieris 
giffantea.  The  present  specimen  is  probably  conspecific,  though 
small  and  very  dark. 

Family  dTHERONIID^. 

CrrHSROIfIA  MBZICANA  Ofota  and  IlDMnton. 

1.  Porto  Bello,  April,  1912  (Busck). 

CrrHXROllIA  MASION,  II0W  ipeclM. 

Thorax  yellow  with  faint  orange  edgings  to  patagia  and  collar; 
below  orange-brown;  abdomen  banded  yellow  and  red.  Fore  wing 
yellow,  a  yellow  patch  at  base,  the  rest  of  basal  space  filled  in  with 
purple;  scattered  purple  clouds  in  mesial  space  with  four  angular 
dots  surrounding  discal  cross-vein;  subterminal  space  lightly  powdered 
with  purple;  terminal  space  solidly  p\irple  filled.  Hind  wing  with 
red  diiBcal  dot  and  lightly  curved  outer  line,  touching  tomus  and  apex 
at  extremities,  narrowly  separated  from  discal  dot;  a  slight  red  patch 
near  inner  margin  below  cell.  Beneath  yellow,  costa  and  terminal 
space  of  fore  wing  only  purple.  Large  red  discal  and  basal  dots  on 
both  wings.    Expanse,  84  mm. 

Type.—Msle,  No.  15836,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck). 

This  is  probably  a  subspecies  of  C.  laocoon  Oamer. 

SACLBS  MAOHinCA  Walkw. 

2.  Paraiso,  Canal  Zone,  April,  1911  (Busck). 
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STSSPHINZ  MOUETA  i 

2.  Cabima,  May,  1911  (Busck);  Paraiso,  Canal  2k>ne,  May,  1911 
(Busck). 

ADBLOCBPHALA  ADOCIMA,  n&w  tpectef. 

Fore  wing  dark  gray-brown;  a  white  triangular  patch  at  base; 
outer  line  faintly  indicated,  nearly  parallel  to  outer  nuirgin,  starting 
from  costa  at  outer  fifth,  retreating  a  little  below,  relieved  at  costa 
by  a  triangular  violaceous  shade  within.  Abdomen  ocher^brown. 
Expanse,  83  mm. 

Type.— Female,  No.  16766,  U.S.N.M.;  Cabima,  May,  1911  (Busck), 

Superfamily  BOMBYCOIDBA. 
Family  SYNTOMID^. 

POMPmODSS  AUSNA  Walkw. 

3.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
March,  1911  (Busck). 

ISAirrHRSNB  CRABRORIFORMIS  Steodlnger. 

1.  Alhajuelo,  April,  1911  (Busck). 

PBBIA  ALIBISIONA  Walkw. 

1.  Cabima,  May,  1911  (Busck). 

PHEIA  XmCA  Dtuee. 

1.  Trinidad  River,  March,  1912  (Busck). 

PBBIA  STRATIOTBS,  ii0w  tpectef. 

Black,  with  many  yellow  spots;  front,  vertex,  tegulsB,  streak  on 
patagia,  spot  in  center  of  thorax,  two  behind,  all  of  constricted  base 
of  abdomen,  band  on  posterior  edge  of  each  segment,  interrupted 
dorsally,  and  venter  yellow.  Palpi  and  legs  darker  yellow,  the  latter 
streaked  with  black.  Antennsd  black,  yellow  in  the  middle,  wings 
yellow  hyaline,  veins  black;  fore  wing  with  orange  spot  at  base,  an 
apical  black  patch  and  very  narrow  outer  and  inner  borders.  Hind 
wing  with  narrow  apical  border.    Expanse,  23-25  mm. 

Cotypes. — ^Three  males.  No.  16771,  U.S.N.M.;  Trinidad  River, 
March,  1912  (Busck);  Cabima,  June,  1911  (Busck). 

The  abdomen  is  distinctly  constricted  at  the  base,  but  the  other 
characters  agree  with  Pheia. 

LOXOPHLEBIA  LBTTOOTHSMA,  new  tpecte. 

Above  as  in  L.  imitdta  Druce;  abdomen  beneath  black,  the  ventral 
valve  white.    Expanse,  18-20  mm. 

Cotypes. — ^Three  males.  No.  15767,  U.S.N.M.;  Trinidad  River,  June, 
1911  (Busck);  Caura  Valley  and  Aroa,  Venezuela  (Schaus  collection). 

MBSOTHBN  PTRRHA  Sdunii. 

1.  Ciorozal,  Canal  Zone,  March,  1911  (Busck). 

PHaSHZCOPROCTA  RUBIVJUITBR  VLuacQima. 

1.  Paraiso,  Canal  Zone,  June,  1911  (Busck). 


Digitized  by  VjOOQIC 


NO.  2050.   LEPIDOPTERA  OF  THE  PANAMA  CA^AL  ZONE^DTAR.  161 

PHCBRICOPROCTA  PAUCIFUNCTA,  ntw  ipeclM. 

Black;  patches  of  metalUc  blue  on  fore  coxae,  front,  yertex,  tegahd, 
base  of  wing,  metathorax,  and  lateral  row  on  abdomen,  the  central 
spots  of  latter  small;  an  orange  patch  dorsallj  on  fourth  segment 
and  small  one  on  fifth;  a  band  on  fourth  yentrally;  anal  tuft  black. 
Wings  hyaline,  veins  black;  a  black  mai^inal  band  on  fore  wing 
expanded  at  apex  and  tomus;  subcostal  orange  streak  and  orange 
patch  at  base  of  inner  mai^^in,  cut  by  vein  1.  Hind  wing  with  mar- 
ginal band  widened  at  apex  and  tomus.  Discocellulars  of  hind  wing 
angled.    Expanse,  35  mm. 

Type.— Male,  No.  15679,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

SAROSA  MORA  Setaavt. 

1.  Porto  Bello,  April,  1912  (Busck). 

Differs  from  mora  in  haying  a  broad  black  apex  to  fore  wing,  but 
agrees  otherwise. 

HOMCBOCBRA  SnCTOSOMA  DroM. 

1.  Cabiioa,  May,  1911  (Busck). 

CO6M0601CA  SSMIFULVA  Dnict. 

4.  Trinidad  Biyer,  March,  1912,  and  June,  1911  (Busck);  La 
Chorrera,  May,  1912  (Busck). 

COSMOSOICA  RXMOTA  Walkar. 

1.  Trinidad  Biyer,  March,  1912  (Busck). 

COSM0801CA  HBRCTHACULA,  new  ipeclM. 

Like  O.  hercyna  Druce,  but  smaller,  the  apical  black  patch  of  fore 
wing  with  straight  in^er  edge,  not  arcuate.    Expanse,  20-22  mm. 

Ootypes. — ^Two  males.  No.  16772,  U.S.N Jif . ;  Trhiidad  Biyer,  March, 
1912  (Busck);  Cabima,  May,  1911  (Busck). 

COSMOSOICA  MKLANOTELA,  ii0w  tuMy. 

Abdomen  with  small  black  tip;  else  as  in  hercyncuuUi. 
Ootypes.— Two  males.  No.  16773,  U.S.N3f.;  Cabima,  May,  1911 
(Busck). 

SAURITA  TEllKNUB  8ML 

1.  Trinidad  Riyer,  March,  1912  (Busck). 

SAURrrA  PHCBHICOSnCTA  I>nw«. 

1.  Cabima,  May,  1911  (Busck). 

8ATJRITA  TIPUUNA  Httmer. 

4.  Alhajuelo,  April,  1911  (Busck);  Porto  Bello,  May,  1911  (Busck); 
Paraiso,  Canal  2k>ne,  June,  1911  (Busck). 

mniA  AAORUS  CnflMf . 

2.  Taboga  Island,  February,  1912  (Busck);  Porto  Bello,  March, 
1911  (Busck). 

AIIDROCHARTA  MB01IB8  SML 

2.  Trinidad  Riyer,  March,  1912  (Busck). 
84848'— Pioc.N.M.vol.47— 14 ^11 
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D7CLADIA  BCAMHA,  new  speclee. 

Head  and  thorax  orange  above  with  median  dorsal  black  stripe. 
Abdomen  black  with  large  blue  metallic  lateral  patches,  orange  at 
base;  palpi  orange,  the  joints  tipped  with  black;  legs  black,  fore 
femora  pale  orange,  f ore  coxsd  metallic  .blue.  Wings  hyaline,  tingled 
with  orange;  veins,  costa  and  margin  orange;  a  large  roimd  black 
discal  spot;  apex  and  tomus  black;  a  sordid  orange  patch  at  bas^ 
of  veins  2-4.  Hind  wing  hyaline  with  black  terminal  border,  wider 
at  apex  and  tomus.   Expanse,  32  mm. 

Type.— Male,  No.  15770,  U,S.N.M.;  LaChorrera,May,  1912  (Busck). 

HTPOCHARIS  CLUSIA  Droce. 

1.  La  Chorrera,  May,  1912  (Busck). 

RHT1TCH0P70A  FLAVICOLUS  Dnice. 

1.  La  Qiorrera,  May,  1912  (Busck). 

PSOLOPTBRA  THORAaCA  Walter. 

4.  Alhajuelo,  April,  1911  (Busck);  Cabima,  May,  1911  (Busck); 
Porto  Bello,  May,  1912  (Busck). 

BCACROCNBBCB  AXTRIPBS  Walter. 

2.  Cabima,  May,  1911  (Busck). 

MACROCNEMB  CHRTSOTARSIA  Hampson. 

7.  Taboga  Island,  February,  1912,  and  June,  1911  (Busck);  La 
Chorrera,  May,  1912  (Busck). 

BCACROCITBMB  LADES  Cramer. 

1.  Taboga  Island,  February,  1912. 

BCACROCITBMB  LADES  CABIBfBNSIS,  new  sobipedes. 

Hind  tibisB  with  long  fringe  of  hair  above  and  short  one  below  on 
inner  side;  antennae  of  female  with  short  branches;  fringe  of  hind 
tarsi  white  on  top  of  first  and  all  succeeding  joints.  Fore  wing  with 
short  blue  streaks  at  base  and  a  row  of  them  across  middle. 

Cotypes. — Two  females.  No.  15768,  U.S.N.M.;  Cabima,  May,  1911 
(Busck). 

Also  a  broken  and  worn  specimen,  apparently  the  same,  Paraiso, 
Canal  Zone,  February,  1911. 

MACROCNBMB  LACONIA  Druce.' 

1.  Taboga  Island,  February,  1912  (Busck). 

BCACROCITBMB  INDISTINCTA  Bader. 

2.  La  Chorrera,  May,  1912  (Busck). 

CALONOTOS  TIBT7RTUS  Cramer. 

3.  Porto  Bello,  March,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck). 

NAPATA  LBUCOTELUS  Butler. 

4.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  BeUo, 
March,  1911  (Busck);  Cabima,  May,  1911  (Busck). 

ACLTTIA  HBBBR  Cramer. 

1.  Trinidad  River,  March,  1912  (Busck). 
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ACITTXA  FDRCTATA  Butler. 

1.  Trinidad  River,  March,  1912  (Busck). 

TBT7CBR  ATBUCSH,  nvw  tpectef. 

Fore  wing  straw-eolor,  irrorate  with  brown;  a  brown  shade  at 
base;  a  faint  curved  inner  line;  small  double  discal  dot  preceded  by 
a  shade  on  costa;  an  oblique  band  from  outer  third  of  inner  margm 
to  apex;  a  round  black  spot  on  tomus;  small  terminal  dots.  Hind 
wing  soiled  whitish,  with  smaU  fuscous  discal  spot  and  faint  term- 
inal shading;  fringe  dotted  as  on  fore  wing.   Expanse,  24  mm. 

Type.— Female,  No.  15777,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

This  species  disagrees  with  Teucer  in  venation,  having  6  of  fore 
wiDg  arising  far  below  angle  of  cell,  6  and  7  of  hind  wing  separate, 
4  and  5  from  a  point;  but  two  of  these  divergencies  are  shown  in 
Teucer  hrunnea  Hampson,  which  this  species  resembles. 

BPISCSPSIS  USNMUS  Cramer. 

1.  Alhajuelo,  April,  1911   (Busck). 

DBLPHTHB  SliAGHIA,  new  tpectee. 

Head,  thorax  and  fore  wing  brown.  Hind  wing  and  abdomen 
blackish  gray.  Legs  Jbrown;  antenn»  blackish.  Expanse,  16  mm. 

Hind  wing  with  veins  6  and  7  separate;  6  fully  developed  from 
lower  angle  of  cell;  3  and  4  coincident;  2  from  long  before  angle  of 
cell.  Fore  wing  with  3  and  4  long-stalked;  6  from  lower  angle  of 
cell;  9  absent.  Abdomen  not  constricted  at  base. 

Type.—Femnle,  No.  15778,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

Resembles  D.  Jubes  Walker,  but  smaller. 

DKLPHYRB  HXBBS  Walker. 

1.  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 

DXLPHTBB  CITMULOSA,  new  apeclee. 

Fore  wing  lilacine  gray  with  large  round  brown  spots  in  rows; 
spot  at  base,  inner  row  curved,  median  row  doubled  at  end  of  cell, 
a  large  blotch  at  lower  comer  of  cell,  single  row  below,  outer  row 
fused  into  a  wedge-shaped  band  above,  single  and  somewhat  dis- 
located below  vein  2;  subterminal  row  dose  to  margin;  a  row  of 
dots  in  fringe.  Hind  wing  soiled  pale  yellow.  Head  and  thorax  gray 
with  narrow  crimson  ring  in  neck;  abdomen  pale  ocher  above,  with- 
out spots.    Expanse,  25  nmi. 

Cotypes. — ^Two  males.  No.  15774,  U.S.N.M.;  La  Chorrera,  May, 
1912  (Busck) ;  Tabemilla,  Canal  Zone,  May,  1907     (Busck). 

PTTCHOTBICHOS  BPISCRPSmiS,  new  tpedfla. 

Black-brown;  two  spots  on  back  of  head  and  whole  venter  of 
thorax  narrowly  crimson;  abdomen  black,  with  large  lateral  metallic 
blue  spots.  Fore  wing  brown-black.  Hind  wing  hyaline-white  at 
base,  veins  and  broad  maigin  black;  the  cell  black  above,  leaving 
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the  white  spots  in  lower  part  of  cell,  one  large  one  beyond  and  two 
smaller  ones  between  base  of  veins  2-5.  Male  with  straw-colored 
hair  pencil  at  base  of  hind  tibia.  Expanse^  38  mm. 

Type.— Male,  No.  15776,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

HELIURA  BAH  OCA  new  iDeclat. 

Black,  mixed  with  olive  fuscous;  patagia  and  thorax  striped;  two 
large  crimson  dots  at  back  of  head;  fore  coxsb  whitish.  Abdomen 
black  above,  white  below,  except  at  tip.  Fore  wing  olive-fuscous 
with  white-hyaline  patches,  one  in  cell,  a  long  one  below,  a  row  of 
four  beyond,  black  spots  in  rows  between  the  veins  filling  up  most 
of  the  rest  of  wing,  leaving  only  narrow  lines  between.  Hind  wing 
white-hyaline  at  base  with  broad  black  border.  In  the  male  the 
tomus  of  hind  wing  is  produced  a  little  and  rounded,  with  erect 
fuscous  scales  and  a  broad  border  of  the  same  beneath  to  vein  5. 
Expanse,  21  mm. 

Type.— Male,  No.  15775,  U.S.NJM.;  Trinidad  River,  March,1912 
(Busck). 

BX7CBRBON  H7ALUIUM  Kaye. 

1.  Trinidad  River,  June,  1912  (Busck). 

BUCBRSON  LATITASCIATA  Walker. 

1.  Trinidad  River,  March,  1912  (Busck). 

BUCBRBON  ROOBRSI  Druce. 

1.  Alhajuelo,  April,  1911  (Busck). 

CORRBBIA  LTCOmBS  Walter. 

1.  Alhajuelo,  April,  1911  (Busck). 

Family  LXTHOSTID^. 


HTPARBVA  POGONODA  ] 

1.  Cabima,May,  1911  (Busck). 

APTILOSIA  CROCBA  Sehaos. 

3,  Trinidad  River,  March,  1912  (Busck);  Porto  Bello,  ApnU,  1912 

(Busck). 

AOTLLA  BIOPTBRA,  new  apedea. 

Male. — ^Palpi  yellow  with  dark  tips;  front  white;  vertex,  thorax, 
and  abdomen  gray,  and  tuft  black.  Fore  wing  silvery  white,  broadly 
dark  gray  along  inner  margin.  Hind  wing  white.  Beneath,  fore 
wing  gray,  darker  on  inner  margin;  a  broad  ocherous  area  over  cell 
and  outwardly,  staining  veins  2,  3,  and  4.    Expanse,  20  mm. 

Female. — ^Palpi,  head,  and  thorax  as  in  the  male;  abdomen  gray 
above,  without  anal  tuft.  Fore  wing  as  in  the  male  above;  below, 
white  with  gray  about  tomus  only.    Expanse,  22  mm. 

Cotypes. — ^Four  males,  three  females.  No.  15781,  U.SJT3i.;  Trin- 
idad River,  March  and  August,  1912  (Busck);  La  Chorrera,  May, 
1912  (Busck);  Cabima,  May,  1911  (Busck). 
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AGTUA  SBBICSA  Draee. 

23.  Porto  BeUo,  March,  1912  (Busck);  Cabima,May,  1911  (Busck); 
LaChorrera, May,  1912  (Busck);  Trinidad  Biver,  June,  1912  (Busck). 

AGTIXA  HIPHOSTIBBS*  new  tpectef. 

Palpi  ocher,  blackish  at  tip.  Silvery  white,  fore  wing  shining, 
hind  wing  semitranslucent.  Head  dark  gray  in  front,  yertez  white; 
antenna  ocher,  shortly  pectinated  in  the  male.  Thorax  white.  Abdo- 
men white;  anal  tuft  of  male  tinted  with  sordid  ocher.  Legs  whit- 
ish, fore  femora  yellow,  fore  tibisB  and  taisi  fuscous.  Costa  of  male 
very  narrowly  and  faintly  ocher;  of  female,  white.  Expanse,  40- 
46  mm. 

Coiypes. — ^Foiir  males,  one  female,  No.  16782,  U.SJ^'3i.;  Cabima, 
May,  1911  (Busck). 

This  falls  in  AgyUa  nivea  Walker  by  Hampson's  monograph;  ^  but 
Walker  says  of  nivea, "  Head  black  above,  luteous  in  front''  and ''  abdo- 
men testaceous  above."  Of  the  synonyms  given  by  Hampson,  num- 
deuea  Walker  has  ''palpi  fawn  color;"  argentea  Felder  has  the 
vertex  of  head  yellow,  collar  shaded  with  purplish  fuscous;  idrginea 
Schaus  is  a  small  form  with  pale  ocher  vertex  and  collar  and  abdomen 
gray  dorsally;  plaUada  Dognin  is  like  argentea  Felder,  but  with 
ocherous  abdomen  instead  of  white;  JhredHa  Dognin  has  the  vertex 
of  the  head  as  well  as  the  whole  front  and  collar  gray.  None  of  the 
described  forms,  therefore,  agree  with  the  one  before  me.  I  have  two 
males  and  three  females  of  niphostibes  also  from  the  Guianas,  col- 
lected by  Mr.  Schaus. 

AFISTOSU  jm>AS  HBbiiar. 

5.  La  Chorrera,  May,  1912  (Busck). 

BAIBURA  DORSISIONA  Walker. 

1.  La  Chorrera,  May,  1912  (Busck). 

DOUCHBSIA  FALSmomA  Sdwns. 

3.  Cabima,  May,  1911  (Busck). 

ACEOtOOSIA  NUDA  Hampewi. 

6.  Alhajuelo,  March,  1912  (Busck);  Trinidad  River,  March,  1912, 
and  May,  1911  (Busck). 

THTONB  SIMPLBZ  Walker. 

37.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River, 
March,  1912,  and  June  (Busck);  Alhajuelo,  April,  1911  (Busck); 
Cabima,  May,  1911  (Bxisck);  La  Chorrera,  May,  1912  (Busck); 
Corozal,  Canal  Zone,  July,  1912  (J.  Zetek  and  C.  P.  Crafts). 

THTOinS  OSISBSCENS  Sdutoa. 

13.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
March,  1912  (Busck);  Trinidad  River,  March  and  June,  1912  (Busck); 
Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1915  (Busck). 

1  Cat.  Lep.  Fhal.  Brit.  Mas.,  vol.  2, 1900,  p.  105. 
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AFSIDA  GYMNBS,  new  ipedM. 

Fore  wing  grayish  white,  white  irrorated  with  olive  yellow;  a  sub- 
basal  oblique  half-Une  from  costa^  dark  gray;  a  small  square  patch 
on  middle  of  costa,  connected  by  a  slender,  broken  dentate  outcurved 
line  to  a  triangular  patch  on  inner  margin;  a  laige  diffused  patch  on 
termen  forming  a  larger  triangular  patch  above  and  a  smaller  one 
below,  joined;  terminal  black  dots.  Hind  wing  soft  grayish  fuscous, 
with  faint  darker  border  and  central  Une,  the  latter  crossing  the  ob- 
scure discal  dot.    Fringe  pale.    Expanse,  12  mm. 

Cotypes. — Seven  specimens.  No.  15793,  U.S.N3f.;  La  Chorrera, 
May,  1912  (Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 

AFIUDA  PmXIS,  new  tpedef. 

Base  of  fore  wing  dark,  heavily  blackish  irrorate,  followed  by  a 
broad  band  of  grayish  white,  limited  by  a  zigzag  black  line,  and  run- 
ning in  toward  base  on  inner  margin;  median  space  irrorated  with 
gray,  limited  by  a  line  similar  to  the  inner  one,  running  from  apex 
inward,  ^hen  downward  to  inner  margin  before  tomus;  the  line  is 
followed  by  white  below,  but  above  touches  the  blackish  marginal 
marking,  which  becomes  purplish  toward  apex;  marginal  dots  not 
relieved.  Hind  wing  uniformly  dark  grayish  fuscous.  Expanse, 
11mm. 

Type.— Male,  No.  15794,  U.S.N3i.;  Cabuna,  May,  1911  (Busck.) 

GAUDEATOR,  new  genus. 

Fore  wing  with  vein  3  before  angle  of  cell;  4  and  5  well  separated, 
6  below  upper  angle  of  cell;  7  to  9  stalked,  7  after  9;  10  and  11  free, 
11  somewhat  ciu^ed.  Hind  wing  with  3  and  4  from  angle  of  cell,  5 
from  middle  of  cross  vein,.  6  and  7  long-stalked,  8  from  middle  of  cell. 
Hind  tibiae  with  four  spurs;  palpi  short,  slender,  upturned  to  middle 
of  frons;  tongue  distinct. 

Type  of  the  genus, — Oaudeator  paidicus,  new  species. 

GAUDEATOR  PAmiCUS,  new  tpedet. 

Yellow;  abdomen  more  or  less  red  dorsally.  Fore  wing  yellow;  a 
purple-black  bar  near  base  to  vein  1;  an  obhque  inner  band  joined 
by  a  longitudinal  bar  to  a  ciu^ed  outer  one  to  costa;  outer  band 
broken  below  this  bar,  its  lower  segment  lying  parallel  upon  inner 
margin  next  tomus.  Hind  wing  pink  with  yellow  fringe.  Expanse, 
13  mm. 

Type, — ^Male,  No.  15783,  selected  from  38  specimens,  Cabima,  May, 
1911    (Busck).    Other  specimens   from   Porto   Bello,   April,    1912 
(Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck);  La  Chorrera,. 
May,  1912  (Busck);  Trinidad  River,  March  and  June,  1912  (Busck). 

Resembles  NudurfraciivittarumDjeiT. 

LYCOMORPHODBS  SORDmA  Butler. 

12.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River, 
March,  1912  (Busck);  Porto  Bello,  April  and  May,  1912  (Busck); 
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Tabenxilla,  Canal  Zone,  May,  1907  (Busck);  Cabima,  May,  1911 
(Busck);  Alhajuelo,  April,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

irOLONA  PHSUNA  Drace. 

18.  Trinidad  River,  March,  May,  and  June,  1912  (Busck);  Porto 
Bello,  April,  1912,  and  May,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck);  Corozal,  Canal  Zone,  July,  1912  (C,  P.  Crafts). 

FREPISLLA  AT7RRA  Butter. 

14.  Taboga  Island, . February,  1912  (Busck);  Porto  Bello,  April, 
1912  (Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck);  Cabima, 
May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck);  Trinidad  River, 
June,  1912  (Busck). 

Hampson  figures^  the  venation  with  velos  3  and  4  long-stalked  in 
hind  wings.  They  are  in  reality  separate  or  connate,  the  cell  making 
a  long  angle  toward  margin,  wrongly  shown  in  the  figure.  Vein  5 
also  is  short  and  curved. 

ODOZANA  SDCOLA  Sdums. 

7.  Trinidad  River,  March,  1912  (Busck);  Porto  Bello,  March,  1911 
(Busck);  Cabima,  May,  1911  (Busck). 

AH  the  specimens  are  males,  the  female  being  unknown. 

PAL-^OZANA,  new,genus. 

Fore  wing  with  veins  2  and  3  from  well  before  angle  of  cell;  4  and  5 
from  a  point;  6  from  apex  of  cell;  7  to  9  stalked,  7  beyond  9;  10  and 
11  free,  oblique.  Hind  wing  with  2  before  angle  of  cell;  3  to  5 
stalked,  4  and  5  coincident;  6  and  7  stalked;  8  near  end  of  cell.  Palpi 
slender,  upturned;  tongue  strong;  hind  tibi»  with  four  spurs. 
Falls  with  Pdchycerosia  in  the  table,  but  the  costa  is  not  strongly 
arched  at  base. 

Type  of  the  genus. — PdlsR02ana  mida,  new  species. 

PAL£OZANA  IffiEDA^jisw  fpectei. 

Dark  slate  gray;  tegulae  crimson;  palpi  pale.  Fore  wing  blackish 
slate.  Hind  wing  crimson  with  outer  even  black  border.  Below 
tV>i«  area  covered  with  raised  orange  scales  and  a  row  of  orange  hairs 
subcostally.  Abdomen  crimson  with  very  large  anal  and  lateral 
tufts,  crimson  at  the  sides,  orange  in  the  center.     Expanse,  15  mm. 

Cotypes. — ^Three  males.  No.  15786,  U.S.N.M.;  La  Chorrera,  May, 
1912  (Busck). 

nXICB  LEUCONOTUM,  new  tpectef.. 

Head  and  thorax  white;  abdomen  crimson  dorsally,  not  tufted. 
Fore  wing  gray,  washed  with  white,  the  gray  persisting  as  borders 
to  creamy  white  spots,  of  which  one,  semicircular,  is  on  outer  third 
of  costa  and  two  elongate  ones  on  inner  margin,  nearly  joined  cen- 
trally and  together  reaching  from  base  to  tomus.    Hind  wing  crim- 

I  Cat.  Lep.  Phal.  Brit.  Mos.,  vol.  2, 1900,  p.  858. 
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son  with  small  gray  tip  at  apex,  no  prolongation  at  tomus,     Ex- 
panse, 10  mm. 

Typc—UsAey  No.  15785,  U.S.N.M.;  La  Chorrera,  April,  1912 
•  (Busck.) 

ILLICE  MINUTA  BaO«r. 

1.  Cabima,  May,  1911  (Busck). 

Smaller  than  the  unique  female  type  (male,  11  mm.),  but  agreeing 
well  otherwise  with  Hampson's  description  and  figure.^ 

nXICB  OPULBNTA  Walkw. 

4.  Cabima,  May,  1911  (Busck);  Porto  BeUo,  October  and  Decem- 
ber, 1912  (G.  F.  aeveland). 

DIARHABDOSIA  COROmSS  SOum. 

15.  Tabemilla,  Canal  Zone,  May,  1907  (Busck);  Cabima,  May, 
1911  (Busck);  Trinidad  River,  June,  1912  (Busck)^ 
All  the  specimens  are  females. 

PARAPRBPIA  FUSCILINOITA,  new  tpectef. 

Head  and  palpi  blue-gray;  tegulsB  crimson;  tongue  dark  brown; 
thorax  and  abdomen  dark  blue-gray.  Fore  wing  slaty  gray-blue, 
shaded  on  inner  third.    Hind  wing  slaty  black.    Expanse,  15  mm. 

Cotypes. — ^Male  and  female.  No.  15784,  U.S.N.M.;  Porto  Bello, 
April,  1912  (Busck);  La  Chorrera,  May,  1912  (Busck). 

HODOZANA  THRICOPHORA  HunpMn. 

9.  Cabima,  May,  1911  (Busck);  La  CJhorrera,  May,  1912  (Busck); 
Corozal,  Canal  Zone,  July,  1912  {S.  Zetek). 

HODOZANA  PICTUItATA  Schaiis. 

1.  La  Chorrera,  May,  1912  (Busck). 

NODOZANA  ALBULA.  new  tpeclM. 

White;  fore  wing  irrorated  with  luteous,  with  an  indistinct  patch 
of  darker  scales  above  vein  6  beyond  cell  and  a  diffuse  elongate 
black  patch  in  submedian  space  beyond  middle.  Hind  wing  pale 
gray.  Abdomen  pale  gray,  with  large  white  terminal  tuft.  Ex- 
panse, 11  mm. 

Type.— Female,  No.  15803,  U.S.N.M.;  without  label  (Busck). 

Li  appearance  resembles  Saozana  leucota  Hampson. 

SERINCIAy  nei/v  genus. 

Fore  wing  with  vein  2  from  long  before  angle  of  cell;  3  to  5  well 
spaced;  7  to  9  stalked;  8  and  9  coincident;  10  and  11  free.  Hind 
wing  with  3  and  4  moderately  stalked,  5  absent,  6  and  7  stalked,  8 
from  middle  of  cell.  Hind  tibisB  with  four  spurs.  Palpi  obliquely 
porrect,  exceeding  the  front;  tongue  well  developed.  Falls  in  Oinda 
in  the  table,  but  differs  in  the  absence  of  vein  9. 

Type  of  the  germs. — Serinda  metalUca,  new  species. 

1  Cat.  Up.  Phal.  Brit.  Mas.,  vol.  2, 1900,  p.  809,  pL  20,  fig.  17. 
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SBROr CIA  METATJiICA,  new  tpectef. 

Fore  wing  bright  metallic  green.  Hind  wing  dull  black.  Body 
parts  black,  the  head  and  thorax  green.    Expanse,  16  nun. 

2Vp«.— Female,  No.  15787,  U.S.N.M.;  Tabemilla,  Canal  Zone, 
May,  1907(Busck). 

LTCOMORPHODBS  OKNIFICAIIS,  nvw  ipeclM. 

Dark  slate  gray;  abdomen  dorsally  crimson.  The  fore  wing  under 
a  lens  has  niunerous  rough,  white  scales,  tipped  with  black.  The 
hind  wing  is  nearly  black  without  the  slaty  tint.    Expanse,  13-14  mm. 

Cotypes. — Seven  females.  No.  15789,  U.S.N.M.;  Trinidad  River, 
March,  May,  and  June,  1912  (Busck). 

Like  TaJara  rugipennis  Schaus,  but  differing  in  the  pronounced 
stalking  of  veins  4  and  5  of  fore  wing. 

TALARA  MBLAlf OSnCTA,  nsw  iv^lat. 

Slate  gray;  fore  wing  pale  slate  gray,  showing  under  lens  many 
whitish  scales  with  black  tips.  Hind  wing  with  veins  3  and  4 
stalked,  a  little  browner  in  tone  than  fore  wing,  with  a  large  velvety 
black  patch  of  androconia  filling  the  cell  and  extending  above  and 
beyond  it.    Expense,  15-16  mm. 

Cotypes.— Two  males,  No.  16790,  U.S.N.M.;  Cabima,  May,  1911 
(Busck). 

TALARA  lAUiyiiTHADIA,  new  ipeciM. 

Brown,  tinged  with  submetallic  black;  neck  and  basal  joint  of 
antennie  yellow;  abdomen  crimson  above,  anal  tuft  mixed  crimson, 
orange,  and  black.  Fore  wing  slaty  brown  with  bluish  black  shade 
along  costa  and  across  middle,  broadly  so  beneath,  leaving  only 
base  and  apex  of  slate.  Hind  wing  crimson,  apical  half  brown- 
black,  narrowing  to  a  point  before  tomus.    Expanse,  15  mm. 

Type—Usle,  No.  16791,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

Two  females,  tentatively  associated  with  the  male  type,  lack  the 
dark  shading  of  fore  wing  above  and  below,  the  wing  being  dark 
slaty  blackish  without  marks  on  either  surface.  Crimson  area  of 
hind  wing  more  restricted  than  in  the  male,  occupying  about  the 
basal  third. 

La  Chorrera,  May,  1912  (Busck);  Tabemilla,  Canal  Zone,  May, 
1907  (Busck). 

TALARA  VIOLBSCBNS,  new  tpeclM. 

Dark  slaty  brown;  fore  wing  with  shining  violet  tint,  uniform. 
Hind  wing  black,  basal  third  crimson.  Abdomen  crimson,  the  laige 
anal  tuft  blue-black.    Expanse,  16  mm. 

IVp^.— Male,  No.  15792,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

TALARA  PELBKLLA  nuDpMQ. 

7.  Trinidad  River,  March,  1912, and  May,  1911  (Busck);  Corozal, 
Canal  Zone,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 
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TALARA  MBSOSPELA,  new  tpedflf. 

Head  and  thorax  white;  ahdomen  crimson.  Fore  wing  white;  a 
brown  patch  at  basal  one-third  of  inner  margin  and  another  oblique 
one  on  tomns.    Hind  wing  crimson.    Expanse,  11  mm. 

Type— Male,  No.  15797,  U.S.N.M,;  La  Chorrera,  May,  1912 
(Busck). 

TALARA  MONA,  new  species. 

Fore  wing  gray,  variegated  with  whitish  scales,  especially  on  lower 
half;  inner  line  pale,  faint,  forming  three  small  pale  spots;  subter- 
minal  line  dark,  straight,  bent  at  vein  6,  followed  by  a  light  mark  at 
tomus  and  fringe  and  two  dots  on  codta,  one  before,  one  after.  Hind 
wing  crimson  at  base,  apex  broadly  dark  gray,  running  as  narrow 
border  to  tomus.  Body  gray;  abdomen  crimson  dorsally.  Ex- 
panse, 11  mm. 

Type.—Uele,  No.  16796,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

Allied  to  unimoda  Schaus  and  diversa  Schaus,  rather  intermediate 
between  them. 

ABROCHOCIS,  ne'w  genus. 

Fore  wing  with  veins  2  and  3  from  before  angle  of  cell,  4  and  5  long- 
stalked,  7  to  9  stalked,  7  before  9,  10  free,  11  anastomosing  with  12. 
Hind  wing  with  vein  2  from  before  angle  of  cell,  3  and  4  coincident, 
6  from  lower  angle  of  cell,  6  and  7  coincident,  8  before  middle  of  cell. 
It  falls  in  the  table  with  BarsineUa  Butler,  differing  in  veins  3  and  4 
of  fore  wing  being  stalked  and  6  and  7  of  hind  wing  coincident. 

Type  of  the  genus. — Talara  esperama^  Schaus* 

ABROCHOCIS  ESPBRANZll  Sdmus. 

12.  Tabemilla,  Canal  Zone,  May,  1907  (Busck);  Cabima,  May, 
1911  (Busck);  La  (^lorrera.  May,  1912  (Busck);  Trinidad  River, 
June,  1912  (Busck). 

BARSENELLA  DBSBTTA,  new  species. 

Fore  wing  orange,  tinged  with  red;  crimson  discal  bar  and  termen; 
three  black  dots  beyond  base  followed  by  four  digitate  streaks,  then 
the  inner  line,  thrice  dentate,  centrJBl  tooth  largest;  outer  line  with 
one  long  tooth,  followed  by  eight  streaks  on  the  veins.  Hind  wing 
crimson  with  apical  black  spot;  fringes  orange  tinted.  Expanse,  9 
mm. 

TVpe.— Female,  No.  15797,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck)  ^ 

GERIDIXIS,  nei/v  genus. 

Generic  characters  of  ChrysocKlorosia  Hampson,  by  the  table,  but 
vein  11  free,  oblique,  not  anastomosing  with  12,  ceU  of  hind  wing 
moderate,  etc. 

Type  of  the  genus. — Oeridixis  minx,  new  species. 

i  Ann.  ICag.  Nat.  Hist  (8),  voL  7, 1011,  p.  865. 
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GSRIDDOS  MINX,  new  qwdet. 

White;  abdomen  tinged  with  sordid.  Fore  wing  white  with  scat- 
tered ocherous  shadings;  a  large  oval  black  patch  occupying  a  laige 
part  of  the  wing,  leaving  the  costal  third  white  and  a  narrow  space 
along  margin  and  around  tomus.  Hind  wing  pale  fuscous,  the  fringes 
white.    Expanse,  14  mm. 

IVj>«.— Male,  No.  15788,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck). 

Sesembles  in  appearance  Paratdlara  inversa  Schaus. 

CLBMSNSIA  QmNQITZFERANA  Walker. 

3.  Trinidad  River,  March,  1912  (Busck);  Porto  Bello,  April,  1912 
(Busck). 

There  appear  to  be  several. species  mixed  up  imder  this  name,  but 
the  material  is  not  in  good  enough  quality  to  enable  a  reparation. 

AN.£NE,  nevsr  genus. 

Palpi  upturned,  second  joint  densely  fringed  with  scales  in  front, 
the  third  small,  concealed  by  the  scales,  reaching  nearly  to  vertex 
of  head.  Tongue  moderately  well  developed.  Hind  tibisB  with  very 
long  spurs.  Pore  wing  rather  narrow,  apex  depressed,  pointed  or 
slightly  falcate.  Fore  wing  with  veins  2  and  3  from  well  before 
angle  of  cell,  4  and  6  from  a  point,  6  shortly  below  upper  angle  of 
cell,  7  to  10  stalked,  7  before  10, 11  free,  oblique.  Hind  wiogwith  2 
long  before  angle  of  cell,  3  and  4  stalked,  5  above  middle  of  discocel- 
lulars,  6  and  7  stalked,  8  from  the  middle  of  the  cell.     * 

Type  of  the  genus. — Ansene  spurca,  new  si)ecies. 

AMMSE  SPURCA,  nev  spedes. 

Fore  wing  whitish,  costa  dark  brown;  costal  third  shaded  with 
gray,  cut  by  two  rather  broad  white  lines,  of  which  the  inner  is  oblique, 
the  outer  bent  outwards  a  little  above  the  middle;  a  triangular 
brown  patch  on  inner  margin  between  the  lines;  a  yellowish  stain 
about  tomus,  with  a  small  dark  patch  and  another  before  outer  mar- 
gin above  middle.  Hind  wing  whitish,  stained  with  fuscous,  espe- 
cially at  apex  and  inner  angle.    Expanse,  13  mm. 

Cotypes. — ^Two  males.  No.  15798,  U.S.N.M.;  La  Chorrera,  May, 
1912  (Busck);  Corozal,  Canal  Zone,  April,  1911  (Busck). 

A1I£KB  SQUAUDA,  new  spedes. 

As  in  spurcaf  but  the  gray  shading  is  extensive,  involving  nearly 
the  whole  wing;  a  whitish  space  at  base  below  a  longitudiaal  basal 
dash;  lines  white,  narrow,  not  attaroing  costa;  dark  marks  on  inner 
margin  and  before  outer  margin  olivaceous,  not  as  distinct  as  in 
ipwrca.    Hind  wing  fuscous.    Expanse,  13  mm. 

%«.— Male,  No.  16799,  U.S.N.M.;  Porto  Bello,  May,  1912, 
(Busck). 
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ANiBNB  IMPROSPBRA,  new  ^edet. 

Fore  wing  wood-brown,  with  numerous  fine  straight  oblique  dark 
brown  lines  subparallel  to  outer  mai^in;  a  large  elongate  dark  discal 
mark;  costa  coppery  brown  with  fine  white  oblique  streaks  in  reversed 
direction  to  the  lines,  and  small  patch  before  apex;  maigin  narrowly 
*  dark  brown,  fringe  lighter  brown.  Hind  wing  fuscous  brown,  fringe 
light  brown.    Expanse,  10  nun. 

Cotypes.— Two  males,  No.  16800,  U.S.N.M.;  Tobago  Island,  Feb- 
ruary, 1912  (Busck);  Alhajuelo,  April,  1911  (Busck). 

ANiBNB  DIAORAMliA,]i0V  fpMlet. 

Palpi  with  the  titdrd  joint  long;  fore  wing  with  outer  mai^in  square, 
a  little  incised  below  apex.  Fore  wing  gray,  the  central  veins  lighter, 
yellowish  scaled,  the  whole  wing  minutely  transversly  lined  with 
alternating  light  and  dark  scales;  two  brown-black  lines  across  the 
wing,  the  inner  curved,  the  outer  a  little  waved  broadly  below;  three 
dots  on  costa  before  apex  and  a  row  of  irregular  subconfluent  mar- 
ginal ones.    Hind  wing  dark  fuscous.    Expanse,  10  mm. 

Cotypes. — ^Four  males,  one  female.  No.  15801,  U.S.N.M.;  Tobago 
Island,  February,  1912  (Busck);  Trinidad  River,  March,  1912 
(Busck);  La  Chorrera,  May,  1912  (Busck). 

DIXAN.£NEy  new  geniis. 

With  the  characters  of  Anssne^  but  veins  3  and  4  of  fore  wing 
stalked;  the  palpi  have  the  third  joint  long;  fore  wing  not  subfalcate, 
apex  roundedly  pointed,  outer  margin  oblique. 

Type  of  the  genua, — Dixanxne  lepidocxna,  new  species. 

DDCANiBNB  LBPn>OCiBNA,  new  fpedet. 

Fore  wing  light  gray,  the  scales  arranged  in  minute  transverse 
whitish  and  dark  brown  lines,  some  50  of  each  color,  the  ground 
nearly  pure  white  in  patches  at  base  above,  on  inner  margin  at  basal 
third  and  in  a  wavy  subterminal  line;  patches  of  long  spatulato 
scales,  black  on  white,  in  three  areas,  one  subbasal,  one  medial,  one 
subterminal,  none  attaining  costa;  inner  line  coppery  brown,  from 
costa  to  median  vein;  outer  similar,  crossing  wing,  gently  excurved 
above  and  below;  a  row  of  terminal  black  dashes.  Hind  wing 
whitish,  fuscous  tinted  outwardly,  with  dark  terminal  line.  Expanse, 
11  mm. 

Cotypes. — ^Foiu*  males,  two  females.  No.  15802,  U.S.N.M.,  Tobaga 
Island,  February,  1912  (Busck);  Porto  Bello,  April,  i912  (Busck); 
La  Chorrera,  May  1912  (Busck). 

SAOZANAy  new  genus. 

Differs  from  Odozana  Walker  in  having  vein  11  of  fore  wing  free, 
not  anastomosing  with  12  and  veins  6  and  7  of  hind  wing  coincident. 
The  hind  wings  of  the  male  are  greatly  expanded  in  the  anal  area, 
with  a  notch  above  vein  2. 

Type  of  the  genus. — Odozana  leucota  Hampson. 
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8AOZANA  LSUCOTA  : 

1.  Trinidad  River,  March,  1912. 

White;  fore  wing  irrorated  with  pale  fuscous  patches.  The  male 
has  numerous  secondary  sexual  characters:  On  fore  wing  a  pencil  of 
stiff  black  hairs  on  under  side  running  along  inner  margin  and  an 
eOiptical  thick  glandular  fovea  below  the  cell;  on  hind  wing  the 
remarkable  expansion  of  anal  area  and  a  thick  fovea  at  the  end  of 

the  cell. 

Family  ARCmiD-S;. 

IDALUS  HIPPIA  StolL 

1.  Trinidad  River,  June,  1912  (Busck). 


...^....^  LAODAMIA  Dnice. 

1.  Trinidad  River,  March,  1912  (Busck). 

yna.Tuat  mCBRTA  Walter. 

4.  Trinidad  River,  March,   1912    (Busck);    Cabima,  May,   1911 
(Busck);  La  Chorrera,  May,  1912  (Busck). 

IfXLBSB  ASANA  DiOM. 

1.  Trinidad  River,  March,  1912  (Busck). 

OCHRODOTA  PROKAPIDBS  DiOM. 

1.  Porto  Bello,  March,  1911  (Busck). 

AlCMALO  nVSULATA  Walter. 

2.  C!orozal,  Canal  Zone,  March,   1911    (Busck);    Paraiso,  Canal 
25one,  June,  1911  (Busck). 

BAUSmOTA  RHOMBOIDEA  Sen- 

2.  Porto  Bello,  February,  1911  (Busck);  Trinidad  River,  March, 
1912  (Busck). 


HALISn>OTA  CATSNULATA  ] 

1.  Trinidad  River,  March,  1912  (Busck). 


HXZULA  OSISBA  I 

1.  Porto  Bello,  February,  1911  (Busck). 

PARSVIA  PARRBLLI  SdURia. 

1.  Cabima,  May,  1911. 

A  female  differing  from  the  male  type  in  having  the  hind  wing 
crimson  at  base  and  the  terminal  gray  border  broad. 

AOORJSA  MmUT A  Scfaans. 

9.  Trinidad  River,  March  and  June,  1912  (Busck);  Cabima,  May, 
1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

VIKBIA  ROSSNBBROI  RotbschUd. 

42.  Porto  BeQo,  March,  1911  (Busck) ;  Corozal,  Canal  Zone,  March, 
1911  (Busck);  Trinidad  River,  March,  1912  (Busck);  Parabo,  Canal 
Zone,  February,  1911  (Busck);  Cabima,  May,  1911  (Busck);  La 
CJhorrera,  May,  1912  (Busck). 

VIBBIA  OROLA,  iMW  tpMlet. 

Fore  wing  brown-black  above;  below  with  a  large  yellow  patch 
over  two-thirds  of  wing  from  base,  except  costa.  Hind  wing  black 
with  yellow  patch  on  upper  half  of  wing  except  margin;  a  yellow 
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streak  beneath  at  inner  margin;  neck  with  crimson  ring;  abdomen 
black  above,  gray  below,  without  orange  stripe.    Expanse,  25  nmi. 
Type.— Male,   No.    15810,   U.SJ^'J^.;  Porto   Bello,   April,    1912 
(Busck). 

NBRITOS  COTES  Drnce^ 

2.  Porto  Bello,  April,  1912  (Busck);  Cabima,  May,  1911  (Busck). 

APANTESIS  PROXIMA  Ouerin. 

6.  Porto  Bello,  March,  1912  (Busck);  Cabima,  May,  1911  (Busck); 
Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

BCPAHTHBSIA  LABTA  Walker. 

1.  Porto  Bello,  April,  1911  (Busck). 

UTBTHBISA  VENUSTA  Dalman. 

6.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Paraiso,  Canal  Zone,  June,  1911  (Busck);  Corozal,  Clanal  Zone,  July, 
1912  (C.  P.  Crafts). 

Family  HYPSIDJE. 

LAURON  SORA  Bdsdisfd. 

3.  Trinidad  River,  June,  1912  (Busck);  Corozal,  Canal  Zone,  July, 
1912  (J.  Zetek). 

HTALXmOA  SUBNORMALIS,  new  ^edee. 

White;  head  and  thorax  stained  with  gray;  two  white  dots  on  ver- 
tex and  two  on  tegulsB;  patagia  with  orange  spot  at  base;  abdomen 
with  a  dorsal  and  a  subdorsal  dark  line.  Wings  white;  veins  dark 
on  both  pair;  fore  wing  with  the  costa  gray,  stained  with  orange 
at  base  and  subapically;  a  clouded  dark  spot  at  end  olcell  joined  to 
costa  and  another  above  tomus  between  veins  2  and  3.  Expanse, 
39  mm. 

Type. — ^Female,  No.  15811,  U.S.N.M.;  Paraiso,  Canal  Zone,  Janu- 
ary, 1911  (Busck). 

PBRICOPIS  MAROINALIS  Walker. 

3.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  BeUo, 
February,  1911  (Busck);  Cabima,  May,  1911  (Busck). 

PBRICOPIS  ANOULOSA  IRBIODBS  Buder. 

2.  Taboga  Island,  Jime,  1911  (Busck). 

Mr.  Busck  took  a  pair,  the  male  marked  like  normal  angvlosa 
Walker,  except  that  the  lower  part  of  the  central  band  is  yellow,  the 
female  of  a  form  like  itJiomia  Felder.  The  species  is  not  Whcmiay 
which  I  identify  in  three  specimens  from  Costa  Rica  agreeing  with 
Felder's  figure,  but  so  much  like  it  that  five  specimens  in  the  collec- 
tion are  so  named.  The  present  form,  irenides,  has  a  tendency  to 
obsolescence  of  the  basal  red  markings  of  fore  wings  in  both  sexes; 
of  12  before  me  from  Panama  only  four  have  the  red  well  developed. 
In  two  others  it  is  reduced  and  in  the  remaining  six  entirely  absent. 

Mr.  Busck  made  the  following  note  about  the  defensive  secretion 
of  this  species:  "On  capture  these  butterflies,  male  and  female,  emit 
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through  a  slit  in  the  thorax  between  the  first  and  second  thoracic 
s^ments  a  profuse,  ocherj  yellow,  staining  foam,  three  to  four  inches 
of  it  at  a  time  by  a  half  inch  in  diameter.    No  smell  perceptible." 

I  have  noticed  a  similar  habit  in  Compasia  fddissima  Herrich- 
Schaffer.* 

OASDZmA  MAOHIflCA  Walker. 

4.  Porto  Bello,  February,  1911  (Busck). 

Family  AGARISTIDiE. 

XUSCUIKROPTBSXTS  POXTI  PULVSROSA,  new  fotMpedie. 

Differs  from  poeyi  Grote  in  the  absence  of  a  sharp  line  on  submedian  . 
separating  the  white  and  dark  areas;  the  line  is  present  only  on  the 
pfui;  of  the  dark  border  beyond  the  origin  of  vein  2;  white  space  of 
fore  wing  rather  broader,  the  discal  dot  less  elongated,  not  crossing 
the  white  space;  the  orbicular  large,  rounded  and  with  a  powdery 
light  center  like  the  renif  orm.  Male  without  the  dark  marginal  border 
to  the  hind  wing,  the  subanal  yellow  spot  edged  by  a  few  dark  scales. 
Expanse,  33-36  mm. 

Coh/pes. — One  male,  six  females,  No.  15812  U5J»TJiI.;  La  Chor^ 
rera.  May,  1912  (Busck). 

DIAMUHA  FALCATA  Dnioe. 

1.  Trinidad  River,  March,  1912  (Busck). 

Family  NOCTUIDiE. 

AOSOns  RSFLSTA  Walker. 

1.  Porto  Bello,  February,  1911  (Busck). 

LTCOPHOTIA  HmCTA  OrtiMnhriinef. 

8.  Paraiso,  Canal  Zone,  January,  1911  (Busck) ;  Porto  Bello,  March, 
1911  (Busck);  Corozal,  Canal  Zone,  March,  191  i  (Busck);  Cabima, 
May,  1911  (Busck);  Taboga  Island,  June,  1911  (Busck). 

LTCOPHOTIA  RODKA  Scham. 

2.  Taboga  Island,  June,  1911  (Busck). 

BUZOA  AOSBSnS  OnCe. 

1.  La  Chorrera,  May,  1912  (Busck). 

The  specimen  is  typical,  but  I  feel  that  confirmation  of  this  occur- 
rence should  be  had  before  being  considered  authentic,  as  the  speci- 
men may  have  been  wrongly  labeled  by  the  preparator. 

ZAUTHOPASTIS  TUCAIS  Cnmer. 

1.  La  Chorrera,  May,  1912  (Busck). 

CntPHIS  HUIODICOLA  OuenAe. 

4.  Cabima,  May,  1911  (Busck);  Corozal,  Canal  Zone,  March,  1911 
(Busck),  July,  1912  (J.  Zetek). 

>  Entomological  News,  vol.  2, 1891,  p.  60. 
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CIRPHIS  MULTnUTSA  Walker. 

1.  La  Chorrera,  May,1912  (Busck). 
cmpms  sTRiouscirLA  djfw. 

1.  Corozal,  Canal  Zone,  March,  1911  (Biisck). 

CIRPUIS  LATIUSCUIiA  H«Rlch-Sdilfler. 

6.  Porto  Bello,  February,  1911  (Busck) ;  Paraiso,  Canal  !Zone,  Feb- 
ruary, 1911  (Busck);  Cabima,  May,  1911  (Busck). 

dRPmS  nfCONSPICUA  Etenkh-Sdilffer. 

1.  La  Chorrera,  May,  1912  (Busck). 

dSPHZS  T7NIFDNCTA  Hcworth. 

1.  Porto  Bello,  February,  1911  (Busck). 

GDUPmS  MICROSnCTA  Hmngeim. 

1.  Corozal,  Canal  Zone,  March,  1911  (Busck). 

CIRPHIS  SBTBd,  new  epedee. 

Near  einereicoUis  Walker,  but  the  dark  longitudinal  shade  paler 
gray,  not  black,  the  white  mark  at  end  of  cell  small  and  jomed  to 
base  by  narrow  obsciu*e  whitish  line  along  median  vein;  markings 
light  and  fine;  outer  row  of  dots  faint;  pale-colored  throughout  and 
not  contrasted  as  in  ciri^eicoUis.    Expanse,  28-31  mm. 

Ootypes. — ^Two  males,  three  females.  No.  15834,  U.S.N.M.;  Alha- 
juelo,  April,  1911  (Bxisck) ;  Cabima,  May,  1911  (Busck);  La  Chorrera, 
May,  1912  (Busck);  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

CROPIA  DIMORPHA,  new  species. 

McUe. — ^Dark  brown;  a  brown-black  triangular  patch  on  costa, 
touching  the  large  full  pale  remform,  which  is  narrowly  ringed  with 
black  and  concentrically  marked;  a  double  black  and  brown  line 
across  apex  to  vein  5,  where  it  runs  to  margin,  the  apex  deeper 
purplish;  ordinary  lines  indistinct,  wavy;  orbicular  a  minute  black 
ring.    Hind  wing  solidly  dark  brown.    Expanse,  38-40  mm. 

Female. — ^Lilacine  gray,  all  the  marks  obliterate  except  the  costal 
triangle  and  dark  apex,  which  is  contrastingly  dark.  Hind  wing 
dark  fuscous.    Expanse,  35-38  mm. 

Ooiypes. — ^Two  males,  two  females.  No.  15837,  U.S.N Jf .;  Colombia 
(W.  E.  Pratt);  Cabima,  Panama,  May,  1911  (Busck). 

Differs  from  Oropia  in  having  no  tufts  on  the  abdomen,  but  the 
condition  of  the  vestiture  is  poor  in  all  the  specimens,  esspecially 
upon  the  thorax,  so  that  they  can  not  be  more  definitely  placed. 

SPBOCROPIA  iBNTRA  Draee. 

1.  Cabima,  May,  1911  (Busck). 

SPBOCROPIA  I.BUC08TICT A  Bunpsen. 

1.  Taboga  Island,  June,  1911  (Busck). 

SPBOCROPIA  RAUDA  Sdume. 

2.  La  Chorrera,  May,  1912  (Busck). 
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PERIOXA  lOMICA  ] 

2.  ParaisOy  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
May,  1911  (Busck). 

PBBIGXA  CUPBRTIA  CoBBar. 

2.  Porto  BeUo,  February,  1911  (Busck);  Cabima,  May,  1911 
(Busck). 

PBRIOXA  ALBmA  f«Mir. 

1.  Cabima,  May,  1911  (Busck). 

PUtlOSA  SUTOR  OooiAe. 

14.  Paraiso,  Canal  2iOne,  February,  1911  (Busck);  Porto  Bello, 
February,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck);  Cabima, 
May,  1911  (Busck);  Trinidad  Biver,  June,  1912  (Busck);  Corozal 
Canal  Zone,  July,  1912  (J.  Zetek). 

PBRIOXA  ALBIOKRA  Ooeiite. 

2.  Cabima,  May,  1911  (Busck). 

PBSIOSA  UNXATA  Dnm. 

2.  Cabima,  May,  1911  (Busck). 

PHUPHXHA  TUBA  DiOM. 

1.  Cabima,  May,  1911  (Busck). 

PROHACmA  I>ABIA  Dnioe. 

1.  La  Chorrera,  May,  1912  (Busck). 

BKIOPUS  FLOIUDXNSIS  OoenAe. 

1.  Porto  Bello,  February,  1911  (Busck). 

LAPHTOMA  FRUOnnnDA  Smifh  and  Abbot 

37.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
February  and  March,  1911  (Busck);  Cabima,  May,  1911  (Busck); 
La  Chorrera,  May,  1912  (Busck);  Taboga  Island,  June,  1911  (Busck); 
Corozal,  Canal  Zone,  February,  1911  (Busck),  July,  1912  (C.  P. 
Crafts  and  J.  Zetek). 

Apparently  more  abundant  than  the  number  of  specimens  would 
mdicate.  Ikfr.  Zetek  labeled  a  specimen  "  166,"  presumably  referring 
to  notes.  Mr.  Crafts  remarks:  ''Feeds  on  Guinea  grass;  in  some 
localities  it  has  stripped  all  the  blades  off  of  large  areas.  Picked 
1,000  on  100  square  feet  (and  left  some)  in  an  average  spot  on  a  ten- 
acre  field." 

STRAUROFIDBS  PEBSOSnJS  HansMO. 

1.  Taboga  Island,  February,  1912  (Busck). 

AOtORIA  DIMINUTA  Onente. 

1.  La  Chorrera,  May,  1912  (Busck). 

nxOBCTOBS  STJHIA  OnenAe. 

1.  Trinidad  River,  June,  1912  (Busck). 

XnOMTOBS  BIODAIIIA  CiUMc; 

1.  Trinidad  River,  May,  1912  (Busck). 
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OONODBS  CU1IBATA,1M 

Near  G.  liquida  Moschler,  smaller,  brown  costal  area  confined  to  a 
small  triangle  not  reaching  below  center  of  reniform  and  obliquely 
cut  below;  outer  line  strongly  excurved,  forming  an  obtuse  angle, 
to  which  a  broad  streak  runs  from  below  apex,  dislocated  and  con- 
tinued to  center  of  renifonn.    Expanse,  23  mm. 

Type.— Female,  No.  15852,  U.S.N3I.;  Cabima,  May  1911  (Busck). 

OONODBS  DBNSISSIBCA,  new  tpedes. 

Dark  brown;  fore  wing  with  coppery  tint,  especially  in  terminal 
space  and  inner  area;  lines  dark,  obscure;  a  straight  dax^  shade 
from  apex  to  before  tomus  is  most  distinct;  inner,  medial  and  outer 
lines  curved,  slight,  wavy;  a  waved  and  broken  subterminal  line 
near  the  margin,  dark  without,  coppery  within.  Hind  wing  solidly 
black-brown.    Expanse,  28  mm. 

Type.— Female,  No.  15838,  U.S.N.M.;  Trinidad  River,  March, 
1912  (Busck). 

The  angulation  on  the  outer  margin  is  at  vein  3  instead  of  4  as 
usual  in  the  genus;  the  palpi  are  obliquely  ascending  instead  of 
sharply  upturned;  the  eyes  have  long  ciUa  from  behind  and  below, 
none  at  all  from  the  upper  side  or  in  front.  The  species  does  not  fit 
well  in  Oonodes,  or  even  in  the  subfamily  Acronyctinae,  but  vein  5  of 
hind  wing  is  weak  and  arises  from  middle  of  discocellulars,  so  that  it 
can  not  be  placed  in  the  Plusiinse. 

BfENOPSIMUS  CRAMBIFORMIS,  new  tpedM. 

Fore  wing  deep  brown;  inner  Kne  golden  yellow,  obscure,  pro- 
duced outward  in  an  angle  in  cell;  outer  line  far  outward,  with  a 
sharp  outer  angle  in  upper  third  preceded  in  the  angle  by  a  patch  of 
lilacine  scales  and  followed  by  a  broad  band  of  these  below;  costa 
at  apex  white-streaked;  termen  pale,  with  two  or  three  black  streaks; 
a  black  line  followed  by  dull  golden  before  fringe;  an  oblique  whitish 
mark  for  reniform,  joining  outer  line.  Hind  wing  fuscous,  lighter  at 
base.    Expanse,  12  mm. 

Type.— No.  15840,  U.S.N.M.,  selected  from  a  series  of  32;  Trinidad 
River,  May,  1911  (Busck);  Paraiso,  Canal  Zone,  May,  1911  (Busck); 
La  Chorrera,  May,  1912  (Busck). 

Since  preparing  the  above,  I  have  examined  the  type  of  Hypenodes 
duhia  Schaus  and  believe  it  to  be  the  same  species  as  Menopdmus 
cramUformis.  The  type  of  duJyUij  a  female,  is  in  such  poor  condi- 
tion, rubbed  and  without  palpi  or  legs,  that  I  decide  to  let  my  new 
name  stand,  preferring  a  synonym  to  a  possible  misidentification. 

HTPENOPSIS  MACT7LA  Dnice. 

14.  Corozal,  Canal  Zone,  March,  1911  (Busck),  July,  1912  (C.  P. 
Crafts  and  J.  Zetek);  Trinidad  River,  March,  1912,  and  May,  1911 
(Busck);  Paraiso,  Canal  Zone,  April  and  May,  1911  (Busck);  Cabima, 
May,  1911  (Busck). 
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MICRATHBTIS  TSIPLSX  Walker. 

8.  La  Chorrera,  May,  1912  (Busck). 

ICECRATHBTIS  DACULA  Dyar. 

9.  Taboga  Island,  February,  1912  (Busck);  Porto  Bello,  February, 
1911  (Busck);  Corozal,  Canal  Zone,  March,  1911  (Busck);  Trinidad 
River,  March,  1912  (Busck);  Cabima,  May,  1911  (Busck);  La 
Choirera,  May,  1912  (Busck). 

The  specimens  agree  with  the  types  of  dacula  from  French  Guiana, 
except  that  the  brown  shading  within  the  outer  line  is  less  extensive. 
This  is  apparently  a  distinct  species  and  not  a  race  of  M.  dasarada 
Druce. 

laCRATHKIIS  TBCniON,  new  tpedes. 

Somewhat  smaller  than  dacula  and  more  sharply  marked;  middle 
fine  not  so  strongly  obUque,  bent  a  little  at  the  black  punctiform 
renifonn,  preceded  by  a  sUght  brown  shade;  subterminal  Une  obUque 
from  apex,  where  it  is  marked  by  a  black  dash;  terminal  series  of 
mmute  points.  Hind  wing  pale,  with  slight  yellowish  tint,  paler 
than  in  dacula,  not  so  white  as  in  dasarada.    Expanse,  13  mm. 

Chtypes. — Six  males,  two  females.  Cat.  No.  15841,  U.S.N.M.;  Coro- 
zal, Canal  2ione,  March,  1911  (Busck);  Alhajuelo,  April,  1911  (Busck); 
Cabima,  May,  1911  (Busck). 

Kesembles  dasarada,  smaller,  broader-winged,  the  marks  more 
upright,  discal  dot  minute,  but  distinct. 

UONODSS  DBVAKA  Dtoce. 

2.  La  Chorrera,  May,  1912  (Busck). 

UOZIODBS  BARBAKOSSA  HampMn. 

1.  La  Chorrera,  May,  1912  (Busck). 
A  male,  apparently  referable  here. 

UONODBS  A07RA  Dnwe. 

1.  Cabuna,  May,  1911  (Busck). 

KONODBB  LAHOIA  Dmce. 

1.  Tr'midad  River,  March,  1912  (Busck). 
The  abdomen  has  no  basal  crest. 


MONODBS  HTPOSCOTA  ] 

1.  La  Chorrera,  May,  1912  (Busck). 

XONODBS  MICROMMA,  new  ipedee. 

Two  very  small  females  with  dark  hind  wings,  specifically  separa- 
ble from  costaffna  (Schaus),  of  which  I  have  the  male  type  from 
Brazil.  There  is  a  difference  of  ornamentation.  Li  costagna  there 
is  a  long  ocher  streak  on  vein  3.  Li  the  present  form  there  is  an 
ocher  spot  between  veins  2  and  3,  no  streak. 

C(aype.—Two  females.  No.  16921,  U.S.N.M.;  Cabima,  May,  1911 
(Busck);  Corozal,  Canal  2^ne,  March,  1911  (Busck). 

MOnonss  nsXTOmSS  MSM^iler. 

1.  Trinidad  River,  March,  1912  (Busck). 


Digitized  by  VjOOQIC 


180  PROCEEDINGS  OF  TEE  NATIONAL  MUSEUM.  tou  47. 

MONODBS  AOROTINA  Onenie. 

31.  Porto  Bello,  March,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck);  Cabima,  May,  1911  (Busck);  Corozal,  Canal  Zone,  July, 
1912  (J.  Zetek). 

MONODBS  NIVEIPLAOA  Scham. 

2.  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June,  1912 
(Busck). 

MONODBS  BXBSA  TROIIA,  new  fotMpMiM. 

M.  exesa  exesa  Guen6e  from  Florida  occurs  also  in  Mexico,  State  of 
Vera  Cruz  [Misantia  and  Orizaba  (MiUler),  Paso  San  Juan  (Schaus)]. 

M,  exesa  trolia  is  a  smaller,  slighter  form  with  narrower  wings,  the 
fore  wing  beneath  clearer,  without  brown  shades,  the  markings  better 
relieved. 

Cotypes. — One  male,  two  females,  No.  15842,  Paraiso,  Canal  Zone, 
February,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

MONODBS  COBfMACOSTA,  new  tpedes. 

Costa  broadly  pale  clayey  yellow  from  base  of  inner  margin  to 
apex,  where  it  is  obliquely  cut;  rest  of  wing  reddish  brown,  shading 
to  purple  on  margin;  median  space  with  black  streaks;  a  small  white 
dot  above  vein  1 ;  reniform  lunate,  fused  in  the  costal  band;  outer  line 
pale,  narrow,  upright;  fringe  dark.  Hind  wing  whitish,  without 
terminal  dark  shade.    Expanse,  18  nmi. 

Cotypes. — Two  males.  No.  15843,  U.S.N3f.;  La  Chorrera,  May, 
1912  (Busck);  Trinidad  River,  June,  1912  (Busck). 

Similar  to  M.  monyma  Druce,  which  is  not  before  me,  but  appar- 
ently smaller  and  more  distinctly  marked. 

MONODBS  PBRIOBANA  Sdisw. 

6.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Trinidad  River, 
March,  1912  (Busck);  Capima,  May,  1911  (Busck);  La  Chorrera, 
May,  1912  (Busck). 

The  specimens  are  all  smaller  than  the  male  type  from  Costa  Rica 
and  the  markings  not  quite  so  much  obscured. 

MONODBS  UTHOTBLA,  new  ^edet. 

Fore  wing  blacldsh  brown;  lines  formed  by  rows  of  white  points; 
a  long  fusiform  olive-ocher  dash  through  the  cell,  separating  two  of 
the  largest  white  dots  of  the  outer  line;  an  irregular  broken  olive 
subterminal  shade.    Hind  wing  black.    Expanse,  17  mm. 

Type.— Female,  No.  15856,  U.S.N.M. ;  Cabima,  May,  1911  (Busck). 

MONODBS  IPSmOMO,  new  epedee. 

Fore  wing  pale  lilacine  gray  in  ground;  median  area  extending 
obliquely  to  apex  brown-black,  cut  by  a  large  pale  whitish-washed 
patch  on  costa,  in  the  lower  part  of  which  is  the  reniform,  narrow, 
oblique,  pale;  basal  area  dark  shaded,  with  a  black  dash  below 
median  vein;  another  dash  in  the  dark  area  beyond  rwiiform;  sub- 
terminal  line  pale,  excurved  below.  Hind  wing  dark  fuscous  to 
blackish.    Expanse,  15-16  mm. 
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Cotypes. — ^Male  and  female,  No.  15857,  U.S.N.M.,  selected  from  a 
series  of  thirteen;  Cabima,  May,  1911  (Busck);  La  Chorrera,  May, 
1912  (Busck);  Corozal,  Canal  Zone,  March,  1911,  and  June,  1912 
(Busck),  July,  1912  (J.  Zetek). 

PHOBOLOSIA  ORANDIMACULA  Scbuis. 

10.  Alhajuelo,  AprU,  1911  (Busck);  Cabima,  May,  1911  (Busck); 
La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June,  1912  (Busck). 

PHOBOLOSIA  MTDRONOTUM.  new  tpcdei. 

Fore  wing  light  gray,  minutely  squamose  in  darker;  a  terminal  row 
of  black  dots;  a  violaceous  metallic  area  at  tomus;  a  trace  of  same 
color  centrally  near  inner  margin.  Hind  wing  similar,  but  the 
violaceous  color  much  diffused.  Abdomen  dorsally  metallic  black 
and  blue,  with  golden  bars  at  bases  of  the  central  segments.  Expanse, 
10  mm. 

Type.— Female,  No.  15844,  U.S.N.M.;  Porto  Bello,  May,  1912 
(Busck).    Allied  to  P.  aurUinea  Schaus. 

OGDOCOIITA  PULVILmBA  SdMUii. 

24.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Corozal,  Canal  Zone,  July,  1912  (C.  P.  Crafts  and  J.  Zetek). 

UEUCOSIOICA  RBLBTIVA,  nsw  fpMlet. 

Violaceous  gray,  without  red  tint;  patch  at  apex  square,  pale; 
V-«haped  marking  joining  orbicular  and  reniform  dull  yellow,  as  is 
also  the  patch  at  base.    Hind  wing  fuscous.    Expanse,  28  nun. . 

3Vp6.— Female,  No.  16839,  U.S.N.M.;  Trinidad  River,  March, 
1912  (Busck). 

The  specimen  is  in  poor  condition,  but  obviously  distinct  from 
L.  uncifera  Dnice. 

8ACADODSS  FYRALIS  Dyar. 

3.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River,  March 
and  Jime,  1912  (Busck). 

BAOISARA  SXJBTTSTA  Hfttner. 

2.  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June,  1912 
(Busck). 

BAOISARA  AVAHGASBZA  Sdum. 

1.  La  Chorrera,  May,  1912  (Busck). 

BAOISARA  ANOTIA,  new  ^edet. 

Buff-yellow,  almost  without  markings;  subterminal  line  most  dis- 
tmct,  dark  shaded,  evenly  curved;  traces  of  outer  line,  which  form 
a  point  beyond  cell  and  of  annular  reniform;  a  slight  darker  shading 
near  center  of  outer  margin.    Expanse,  27-29  mm. 

Cotypes.— TAale  and  female,  No.  15846,  U.S.N.M.;  Porto  Bello, 
April,  1912  (Busck);  La  Chorrera,  May,  1912  (Busck). 

This  may  be  an  immaculate  form  of  B.  avangareza  Schaus. 

CHALCOBCIA  SMSSSA  Draca. 

1.  Trinidad  River,  June,  1912  (Busck). 
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CHALCOECIA  HBOCHROA.  ntm  i 

Allied  to  O.  emesBa  Druce,  but  lighter  colored  and  smaller.  Hind 
wing  pale  straw  color,  shaded  with  reddish  brown  on  margin.  Fore 
wing  paler  than  in  emessay  the  basal  space  rosy  violet,  the  shadmg 
on  inner  half  of  median  space  olive  brown;  outer  line  excurved  in  the 
middle.    Expanse,  27  nmi. 

Cotypes. — ^Two  females,  No.  15845,  U.S.N.M.;  Alhajuelo,  April, 
1911  (Busck).  Also  a  male  and  two  females  from  Aroa,  Venezuela 
(Schaus  collection). 

CLOSTSROMORPHA  RUnFACTA.  wbw  fpMlet. 

Similar  to  C.  reniplaga  Felder;  the  largo  costal  patch  is  brown-red, 
ending  in  black  outwardly;  the  ground  color  is  suffused  with  reddish; 
the  lines  are  faint,  the  outer  bent  at  an  obtuse  angle;  the  discal 
marks  small,  faintly  pale  ringed.    Expanse,  30  mm. 

Cotypes. — ^Two  females.  No.  15858,  U.S.N.M.;  Trinidad  River, 
March  and  June,  1912  (Busck). 

A  male  of  this  form  is  before  me  from  Omai,  British  Guiana  (W. 
Schaus). 

Since  preparing  this  description,  a  female  from  St.  Jean,  French 
Guiana,  has  been  sent  to  the  Museum  by  Mr.  Schaus,  labeled  "C. 
cupreipldga  Hamps.,''  a  manuscript  name  at  the  time  but  lately 
published.^ 

AMOLrrA  SBNTAUS  Kaye. 

30.  Porto  Bello,  February,  1911  (Busck);  Taboga  Island,  Febru- 
ary, 1912  (Busck);  Corozal,  Canal  Zone,  March  and  April,  1911 
(Busck);  La  Chorrera,  April,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Cabima,  May,  1911  (Busck). 

This  is  a  very  small  species.  The  North  American  A,  oiUqM 
Smith  is  very  similar  in  markings,  but  of  twice  the  size  and  I  believe 
a  distinct  species,  not  a  synonym  of  serUdlis.  In  ohligua  a  faint 
longitudinal  band  runs  below  the  cell  and  joins  the  inner  of  the  two 
lines.    This  is  only  slightly  indicated  in  aentalia, 

AMOUTA  PBPITA,  new  ^edet.* 

A  medium-sized  species,  marked  as  in  aerUalis  Kaye.  The  inner 
of  the  two  lines  is  distinct  and  broad,  black  next  the  apex,  partly 

1  Ann.  ICag.  Nat.  Hist.  (8),  YoL  13, 1914,  p.  160. 

s  Three  otber  ftxmu  In  thecoUectkm  have  been  oonfaaed,  and  m«y  be  ofaaraeteriMd  as  ftdlows: 
AMOUTA  SOUTARIA,  new  tpeciee. 

Like  A .  oblijwi  Smith,  but  the  inner  line  as  it  turns  to  run  below  the  cell  is  bent  at  a  rather  sharp  ansle 
and  becomes  attenuated,  not  running  broadly  and  evenly  as  in  obUfua.  The  wings  are  less  pointed  at 
apex  than  in  oUi^tie.   Expanse,  21  mm. 

3VP«.— Female,  No.  15848,  U.S.N.M.;  Demerara,  British  Quiana  (Sohans  collection). 
AMOUTA  HrrXNSA,  new  ^edes. 

Lines  traverstaig  the  wing,  the  inner  broad,  diffused,  shaded  with  red;  outer  slender,  sometimes  obaolete. 
Wing  somewhat  longitudinally  shaded;  not  lirorate;  disoal  dots  punctiform,  single.  Hind  wing  pcl« 
straw  color.   Expanse,  23-28  mm. 

Cotppei.—OiM  male,  three  females,  No.  1£849,  U.S.N  JC.;  Castro,  Parana,  BratO  (Schaus  ooUeotkm). 
AMOUTA  PAHANOMA,  new  ^edes. 

Pale  straw  color;  fore  wing  heavily  irrorated  In  the  female,  scarcely  at  all  so  fai  the  male;  lines  dendtf, 
powdery,  oblique,  parallel,  both  crossing  the  wing;  a  brown  Ihie  on  median  vein  and  its  branches;  discal 
dots  small,  distinct,  black,  the  outer  usually  doubled.  Hhid  wing  whitish,  with  straw-color  tint  Small 
terminal  dots  on  both  wings.    Expanse,  24-80  mm. 

CWirpcf.— Two  males,  three  females,  No.  15860,  U.8.N.M.;  Osstro,  Parana,  BrasQ  (Schaus  collection}. 
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reddish  below^  traversing  the  wing.  No  trace  of  longitudinal  line. 
Outer  discal  dot  enlarged  or  doubled,  black.  Expanse,  19-23  mm. 
Catypes. — ^Male  and  female,  No.  15847,  selected  from  a  series  of 
38;  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
March,  1911  (Busck);  Trinidad  River,  March  and  June,  1912  (Busck); 
Cabima,  May,  1911  (Busck);  Tabemilla,  Canal  2iOne,  May,  1907 
(Busck);  La  Chorrera,  May,  1912  (Busck). 

ABLITA,  no-w  genus. 

Probosds  aborted,  small;  palpi  obliquely  upturned,  second  joint 
fringed  with  hair  below,  third  moderate,  smooth;  frons  smooth, 
without  hair-tuft;  eyes  large,  round;  thorax  clothed  chiefly  with 
scales,  without  crests;  tibiss  smoothly  scaled;  abdomen  without 
crests;  fore  wing  narrow,  apex  square,  veins  7-10  stalked,  or,  abnor- 
mally, 10  anastomosing  shortly  with  stalk  of  7-9  to  form  a  very  small 
accessory  ceD.  Hind  wing  with  veins  3-4  shortly  stalked,  5  obso- 
lescent from  angle  of  discocellulars,  6-7  stalked;  8  anastomosing 
with  cell  near  base. . 

Type  of  the  genus. — Neoliia  adin  Schaus.^ 

ABUTA  ADIN  SdMms. 

1.  La  Chorrera,  May,  1912  (Busck). 

The  specimen  does  not  agree  very  closely  with  the  type  of  adin, 
but  is  in  poor  condition  and  I  can  not  positively  separate  it. 

ABUTA  NTMPmCA,  nev  fptdet. 

Vertex  of  head  nearly  white;  palpi  upturned,  the  second  joint  reach- 
ing vertex,  brown  scaled,  white  tipped,  third  joint  slender,  brown 
banded.  Fore  wing  purplish  ochraceous,  irrorated  with  dark  brown; 
costa  dark  at  base;  inceptions  of  inner  and  mesial  lines  on  costa 
shown  as  short  streaks;  shorter  streaks  toward  apex;  a  small  black 
discal  dot.    Hind  wing  whitish,  with  dark  terminal  marks. 

Coiypes.— Two  females,  No.  16863,  U.SJf.M.;  Trinidad  River, 
March,  1912  (Busck). 

Also  three  males  and  a  female  with  the  discal  dots  fused  into  a 
roimd  spot,  tentatively  placed  here;  La  Chorrera,  May,  1912  (Busck); 
Corozal,  Canal  Zone,  April,  1911  (Busck);  July,  1912  (C.  P.  Crafts). 

ABUTA  GBAMMALOGICA,  new  tpedes. 

Palpi  obliquely  porrect,  second  joint  fringed  with  scales  at  summit, 
third  smoothly  scaled,  without  dark  scales.  Fore  wing  straw  color, 
shaded  obscurely  witJi  olive  brown,  forming  streaks  toward  apex 
and  outwardly;  subbasal  line  slender,  brown,  dentate,  reaching  sub- 
median  fold;  inner  line  oblique,  to  submedian,  incurved  thence  to 
vein  1;  median  line  shaded,  obscure,  excurved  to  reniform;  outer 
fine  starting  in  an  oblique  da^h  on  costa,  excurved  over  cell;  short 
black  streaks  on  costa  before  apex;  marginal  spots  brown,  lunate, 

1  NeolUa  adin  Qcbaas,  Ann.  Mag.  Nat.  Hist.  (8),  vol.  8, 1911,  p.  107. 
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nearly  touching;  discal  mark  small,  white,  incompletely  edged  by 
black  scales.  Hind  wing  sordid  whitish,  tinged  with  brown;  mai^al 
brown  marks  nearly  confluent.    Expanse,  17  nun. 

Type.— Female,  No.  15864,  U.S.N3f.;  Porto  Bello,  April,  1912 
(Busck). 

DAirrONA  COItVBS,  nev  tpedei. 

Fore  wing  gray-brown,  more  or  less  heavily  shaded  with  gray- 
black;  outer  line  a  row  of  black  spots  from  before  apex  to  outer  liiird 
of  inner  margin,  forming  a  Une  below;  discal  dot  double,  white, 
black-edged  and  joined  to  a  black  bar  in  cell;  slight  black  bar  also  on 
submedian  at  base;  terminal  area  somewhat  streaked,  the  pale  ground 
persisting  in  elongate  patches  between  the  veins;  a  row  of  terminal 
black  dots.  Hind  wing  soiled  white  in  the  male,  densely  fuscous 
powdered  in  the  female.    Expanse,  22  mm. 

Cotypes. — ^Two  males,  one  female.  No.  15855,  U.S.N3f.;  Cabima, 
May,  1911  (Busck);  La  Cihorrera,  May,  1912  (Busck). 

BUDSTAS  SAKCTiB-JOHAllIlIS  Walker. 

1.  La  Chorrera,  May,  1912  (Busck). 

AI7CULA  BUPRASIA  Dnioa. 

1.  La  Chorrera,  May,  1912  (Busck). 

AI7CULA  PARTICOLOR,  new  fpedet. 

Fore  wing  black,  shading  to  deep  red  at  apex,  densely  irrorated 
with  blue;  the  irrorations  define  a  median  black  line,  angled  out- 
wardly in  the  middle,  and  an  outer  oblique  Une  close  to  it,  excurved 
over  cell,  the  two  inclosing  above  a  large  annular  reniform;  a  sub- 
terminal  macular  band;  all  the  markings  entirely  of  the  ground  color 
and  defined  by  the  pale  irrorations.  Hind  wing  with  a  large  ellip- 
tical orange  patch  at  base.  Beneath,  fore  wing  with  a  large  transverse 
orange  spot  outwardly.    Expanse,  27-29  nmi. 

Cotypes. — ^Two  males,  one  female,  No.  15851,  U.S.NJf.;  La 
Cihorrera,  May,  1912  (Busck);  Trinidad  River,  June,  1912  (Busck). 

Allied  to  A.  svMata  Walker.    The  antennae  of  the  male  are  simple. 

VESPOLA  PLUIOPBS  Sdumi. 

1.  Chiriquicito  (W.  Schaus). 

AIUBOPTBRA  BBUB.  new  spedee. 

Palpi  small,  with  iJie  front  black;  tongue  yellow.  Fore  wing  with 
outer  margin  rounded,  pointed  at  apex  and  middle;  white,  with 
scattered  brown  scales;  discal  dot  and  a  half  band  before  tornua 
dark  brown.  Hind  wing  with  apical  projection,  white,  with  a  mesial 
band  and  two  more  close  to  the  margin  of  diffused  chocolate-brown 
scales.    Expanse,  10  mm. 

Cotypes. — ^Two  females.  No.  15866,  U.S.N3i.;  Corozal,  Canal  Zone, 
April,  1911  (Busck);  Trinidad  River,  March,  1912  (Busck). 
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Allied  to  A.  dam  Schaus,  described  in  Acidaliodes,  but  having 
vein  7  of  fore  wing  stalked^  and  therefore  an  Arseoptera. 

ACIZ>AUODBS  BNONA  Draet. 

7.  Alhajuelo,  April,  1911  (Busck);  Cabima,  May,  1911  (Bnsck); 
Porto  BeDo,  May,  1911  (Busck);  La  Cihorrera,  May,  1912  (Busck). 

AdDALIODBS  MBLA,  nev  tpedes. 

Palpi  rather  short  and  shaggy  in  front,  with  the  front  black;  tongue 
yellow.  Fore  wing  with  veins  4  and  5  stalked,  narrow,  entire,  apex 
pointed;  gray,  the  costa  black,  with  three  interruptions;  an  elongate 
black  discal  mark  and  row  of  terminal  dots;  three  red  dots  for  inner 
line;  four  outer  faint  brownish  transverse  lines  of  scales,  more  or  less 
complete.  Hind  wing  with  a  subbasal  black  line;  a  brown  line 
beyond  ihe  middle  and  two  close  to  margin.  Basal  segment  of 
abdomen  black,  the  rest  gray.    Expanse,  9  mm. 

Type.— Male,  No.  15865,  U.S.NJ4.;  Trinidad  River,  March,  1912 
(Busck). 

AODAIIODBS  XTMBBIt,  nsw  tpedei. 

Thorax  light  brown,  the  scales  white-tipped.  Fore  wing  excavate 
below  apax,  brown,  the  scales  white-tipped  except  over  disk;  marks 
nearly  obsolete;  some  dark  central  streaks  and  blackish  dots,  indis- 
tinctly connected  by  luteous  in  positions  of  the  ordinary  lines;  a 
row  of  terminal  black  dashes,  preceded  by  a  white  line;  fringe  with 
black  scales  at  apex  and  center  of  margin.  Hind  wing  with  broken 
row  of  black  scales  beyond  base,  middle  orange  shaded  band,  two 
blackish  lines  in  outer  field  where  the  scales  are  gray-tipped  and  ter- 
minal white  line.    Expanse,  10  nmi. 

ryp€.— Male,  No.  15860,  U.S.NJ4.;  Trinidad  River,  May,  1911 
(Busck). 

AUied  to  A.  trunecUa  Hampson. 

ACmAUODBS  ILA VIPARS»  new  wptlM. 

Body  shaded  with  purple  dorsally.  Fore  wii^  narrow,  long, 
broadly  purple  gray  on  costal  half,  with  undulating  lower  edge;  inner 
area  pale  yellow,  with  orange  scales  next  the  purple.  Hind  wing 
small,  pale  yellow,  narrowly  purple  at  base,  followed  by  red  and 
orange  irrorations  outwardly.  Anal  tuft  pale  yellow,  preceded  by 
red.*  Ebq>anse,  11  mm. 

Type.— Male,  No.  15861,  U.S.N.M.;  Alhajuelo,  April,  1911  (Busck). 

Allied  to  A.  enona  Druce. 

DYMBA,  new  genus. 

Palpi  upturned,  second  joint  expanded  with  scales  slightly  at  tip, 
third  moderate,  smooth;  tongue  moderate;  front  smooth,  without 
prominence;  vestiture  without  crests,  scaly.  Fore  wing  with  vein  3 
from  angle  of  cell,  4-5  stalked,  6  below  upper  angle  of  cell,  7-10 
stalked,  7  before  10,  11  free,  oblique.    Hind  wing  with  3-4  stalked, 
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5  from  near  center  of  cross  vein;  6-7  stalked,  8  anastomomng  with 
cell  near  base  only. 

Type  of  the  genua, — Dymba  coryphata,  new  species. 

DTMBA  CORTFHATA,  nmw  iiiriM. 

Front  dark  brown,  with  a  black  point  on  each  side:  vertex  lilac 
gray,  with  central  black  point,  thorax  lilac  gray,  brown-black  behind; 
abdomen  white,  with  dorsal  row  of  black  specks.  Fore  wing  don- 
gate,  apex  pointed,  outer  margin  oblique;  ground  white,  but  showing 
only  centrally  and  at  apex;  base  dark  purple,  with  subbasal  half 
band  and  inner  band  of  dark  brown;  median  space  irrorate  with 
brown  and  black,  leaving  a  white  patch  in  cell  with  oblique  black 
line  beyond  it  and  another  on  inner  margin  outwardly;  outer  line 
indicated  by  a  black  band  from  costa  in  dense  iirorations,  which  cease 
outwardly,  leaving  the  apex  broadly  white;  a  row  of  terminal  black 
dots;  fringe  tipped  with  grayish.  Hind  wing  white  with  scattered 
black  scales,  forming  broken  subbasal,.  mesial,  outer  and  submar- 
ginal  lines;  some  black  scales  on  termen  at  apex;  fringe  grayiah. 
Expanse,  11  mm. 

Type.— Male,  No.  16909,  U.S.NJi.;  Trinidad  River,  March,  1911 
(Busck). 

PSSUDOCRASPBDIA  LBUCOZOKA  HtmyMO. 

1.  Porto  Bello,  April,  1912  (Busck). 

PSKUDOCRASPBDIA  SODIS,  nsw  ipadM. 

Palpi  slender,  small,  somewhat  sha^^y  in  front,  with  the  front 
black.  Fore  wing  produced  at  apex  and  middle;  grayish  white  with 
spots  of  black  scales  along  the  costa;  an  outer  curved  white  band,  a 
shade  lighter  than  the  ground;  an  oblique  half  band  of  brown  scales 
before  tomus.  Hind  wing  pointed  subapically  and  at  middle;  gray* 
ish  white;  base  and  two  closely  following  bands  to  on^third  of  win| 
gray;  margin  broadly  gray  shaded,  leaving  a  slender  white  line  si 
outer  fourth,  pointed  in  the  middle  and  forming  two  broad  arcs; 
another  line  just  before  the  narrow  dark  termen.    Expanse,  11  mm. 

Ootypes.— Three  females,  No.  15869,  U.S.N.M.;  Trhudad  River, 
March  and  June,  1912  (Busck). 

PSEUDOCRASPBDIA  HOLOPOUA,  iww  ivadM. 

Dark  gray;  fore  wing  with  straight  oblique  central  line  and  more 
slender  outer  one,  slightly  divergent  toward  costa;  a  shaded  sub- 
marginal  line,  sligbtly  bent  and  thickened  below.  Hind  wing  with 
straight  central  brown  Hne,  fine  wavy  outer  one,  followed  by  a  faint 
straight  line  and  broad  dark  marginal  one.    Expanse,  10  mm. 

2Vp€.— Female,  No.  16876,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

PSEUDOCRASPBDIA  MATHBTB8,  nsw  ipeelai. 

light  gray;  fore  wing  with  narrow  straight  oblique  mesial  line  and 
dark  brown  blotches  forming  an  irregular  band  close  to  margin. 
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Hmd  wing  with  a  straight  mesial  line;  the  base  only  slightly  darker 
than  the  central  area;  three  dark  outward  Hnes  close  together,  first 
narrow,  other  two  broad;  the  last  close  to  margin;  outer  margin 
straight;  but  not  excavated  as  in  sodis.    Expanse,  10  mm. 

Catypes. — ^Two  specimens,  No.  16867,  U.S.N.M.;  Trinidad  River, 
March,  1912  (Busck). 

LTCAUGBSZA  FUSCIC08TA  HmpMO. 

4.  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone,  July, 
1912  (J.  Zetek). 

LTCADGESIA  UBLASOMK  Hampson. 

1.  La  Chorrera,  May,  1912  (Busck). 

LTCAUGBSIA  HTPOZONATA  Hmpno. 

10.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck). 

LTCAUGBSIA  UTFAIITILIS  Scluna. 

2.  Porto  Bello,  April,  1912  (Busck):  Trmidad  River,  June,  1912 
(Busck). 

LTCAUGSSIA  SEBdCXASA,  new  ipadM. 

Fore  wing  pointed  at  apex;  straw  color,  iirorated  with  brownish 
on  the  costal  half;  discalmark  round,  purplish,  joined  to  apex  by  a 
faint  streak;  a  line  of  brownish  shading  before  outer  mai^in.  Hind 
wing  straw  color  at  base,  crossed  by  a  line  of  red  scales;  outer  two- 
thirds  lilacine  gray,  shaded  with  dark  irrorations  in  lines.  Fore  wing 
below  with  longitudinal  dark  shade  in  cell.    Expanse,  12  mm. 

Typ^.— Female,  No.  15881,  U.S.NJM:.;  La  Chorrera,  May,  1912 
(Busck). 

AlHed  to  L.  homofframma  Schaus. 

LTCAUGBSIA  BdCROZALB,  new  ipadM. 

Reddish  brown;  costal  third  of  fore  wing  dark  gray,  irrorated  with 

I        darker;  discal  dot  black,  distinct;  some  dark  dots  near  base  on  edge 

[        of  costal  shade.     Hind  wing  darker  brawn,  with  fine  wavy  lines  of 

I        red  scales;  a  black  dot  at  apex  and  one  on  inner  margin;  a  black 

streak  on  inner  half  of  outer  margin.    Expanse,  10  mm. 

Typ^.— Female,  No.  15682,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

LTCAUGBSIA  CALOCHROIA,  new  ipMlai. 

Fore  wing  yellow,  irrorated  with  orange;  a  clouded  rosy  purple 
discal  patch,  with  dark  purple  dot;  a  faint  purplish  patch  at  base 
of  coBta.  Hind  wing  with  a  broad  rosy  purple  curved  central  band, 
its  edges  marked  by  lines  of  blackish  scales.    Expanse,  1 1  mm. 

Coiypes. — ^Four  specimens,  No.  15883,  U.S.N.M.;  Porto  Bello, 
April,  1912  (Busck);  Trinidad  River,  March,  1912  (Busck). 

LTCAUGBSIA  BPISTIGMA,  iww  ■pedat. 

Fore  wing  cameous  gray,  with  red  dots  at  base  and  for  inner  line; 
a  large  black  discal  spot;  arowof  minute  terminal  dots.    Hind  wing 
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with  wavy  lines  of  red  scaleS;  forming  faint  bands;  terminal  dots  as 
on  fore  wing.  Thorax  with  red  dots  and  one  on  vertex  of  head. 
Expanse,  9  mm. 

7Vp«.— Female,  No.  16884,  U.S.N.M.;  La  Chorrera,  May,    1912 
(Busck). 


LTCAX70BSZA  SnGlCALBUCA,  m 

Pale  gray,  luteous  over  disk  of  fore  wing;  lines  slender,  faint,  bent, 
oblique  on  costa;  apex  dark  shaded  and  longitudinally  streaked; 
discal  spot  distinct,  white.  Hind  wing  with  two  mesial  rufous  lines, 
fOled  with  gray  and  followed  by  a  white  Hne;  terminal  line  black. 
Below  fore  wing  shaded  gray  broadly  on  costa.    Expanse,  12  mm. 

Type.— Male,  No.  15877,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck). 

LTCAUGBSIA  PSBUDUSA,  new  ipadM. 

Fore  wing  light  brown,  markings  purplish,  light,  not  contrasted; 
a  dark  patch  at  base;  inner  line  very  faint;  outer  slender,  dark,  fol- 
lowed by  a  lighter  area,  strongly  excurved  in  the  middle;  dark  spot- 
ting at  apex;  a  terminal  row  of  small  dots.  Hind  wing  faintly  lined 
with  fulvous;  a  purplish  half  band  on  inner  margin  and  patch  on 
lower  half  of  margin,  forming  a  spot  in  the  fringe  centrally  like  a  pro- 
jection.   Expanse,  12  mm. 

Type—Uele,  No.  15874,  U.S.NJtf.;  Trinidad  River,  March,  1912 
(Busck). 

Near  L.  hypozoncUa  Hampson  in  shape  and  general  color. 

LTCAUGBSIA  OSATmCULA.  iww  ipadM. 

Fore  wing  long  and  narrow,  pale  yellow,  shaded  faintly  with  pur- 
plish along  the  costa  and  outer  margin;  a  darker  discal  patch  and 
faint  angled  white  outer  line.  Hind  wing  with  pale  yellow  band 
before  middle;  base  and  subterminal  area  pale  purplish;  terminal 
area  pale  red-browit.    Expanse,  10  mm. 

Ooiypes.— Two  females,  No.  16876,  U.S.NJM:.;  Trinidad  River, 
March,  1912  (Busck);  Cabima,  May,  1911  (Busck). 

Allied  to  L.  teneralis  Walker. 

LTCAX70BSIA  P06TNI0RBSCBNS,  new  tpedet. 

Fore  wing  light  violaceous  brown,  with  a  few  dots  and  streaks 
representing  the  usual  lines;  a  subapical  black  streak  is  most  prom- 
inent. Hind  wing  heavily  shaded  with  dark  over  ground  color  like 
that  of  fore  wing,  in  irregular  blotches,  leaving  the  base,  a  patch  on 
inner  margin,  and  one  on  outer  margiu  pale;  terminal  dots  on  both 
wings.    Expanse,  16  mm. 

Typ^.— Female,  No.  16878,  U.S.NJM:.;  Trinidad  River,  June,  1912 
(Busck). 

LTCAUOBSIA  PBRPURPURA,  nsw  ipadM. 

Rich  rosy  purple;  fringes  of  both  wings  ocher;  fore  wing  with  dark 
discal  spot  and  zigzag  white  subterminal  line;  terminal  row  of  dark 
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spots.  Hind  wing  with  two  well-separated  curved  dark  purple  lines; 
terminal  dots  more  distinct  than  on  fore  wing.  Below,  dark  fuscous. 
Expanse,  13  mm. 

Typ^.— Female,  No.  16879,  U.S.N3f.;  Trinidad  River,  March,  1912 
CBusck). 

LTCAUGSSIA  HBHlFJUmiB.  nsw  ipadM. 

Fore  wing  long  and  narrow;  dark  gray;  inner  line  relieved  by 
whitish  on  lower  half;  a  narrow  white  upright  discal  dash  with  wavy 
white  line  below  it  to  mai^in;  subterminal  zigzag  white  line;  no  ter- 
minal dots.  Hind  wing  small,  pale  yellow.  Fringes  of  both  wings 
long,  whitish.  Below,  fore  wing  gray,  hind  wing  white.  Expanse, 
11  mm. 

Type.— Female,  No.  16880,  U.S.N3f.;  Trinidad  River,  March,  1912 
(Busck). 

LYCAUOBSIA.  SBBOBLAlfDA.  iww  ipectot. 

Close  to  L.  gratijicvla  Dyar,  differing  chiefly  in  the  presence  of  a 
broad  gray  costal  shade  on  fore  wing,  similar  to  the  shade  on  outer 
margin,  half  inclosing  the  discal  dot.     Expanse,  12  mm. 

Type.^Female,  No.  16029,  U.S.NJ£.;  Corozal,  Canal  Zone, 
November,  1912  (C.  P.  Crafts). 

LYCAUOBSIA  MONOSTELLA,  new  ipectot. 

Grayish  purple;  fore  wing  with  a  yellow  patch  on  basal  third  of 
inner  margin,  a  large  yellow  discal  mark  and  trace  of  a  similar  mark 
subterminally,  all  the  yellow  irrorated  with  red;  indistinct  black  dots 
along  costa  and  toward  base  of  wing,  representing  the  inner  line. 
Hind  wing  with  a  small  yellow  and  red  discal  dot,  a  fairly  distinct 
blackish  mesial  line  touching  it,  and  scattered  black  specks  beyond 
representing  the  outer  line.    Expanse,  11  mm. 

Type.— Female  No.  16030,  U.S.NJM:.;  Trinidad  River  March,  1912 
(Busck). 

ORIJZA  lElTCOCRASPIS  HtmyMO. 

2.  Taboga  Island,  February,  1912  (B\isck);  La  Chorrera,  May, 
1912  (Busck). 

AH^^OPTERELLAy  new  genus. 

Venation  of  ArsRoptera  Hampson  except  that  vein  11  arises  from 
the  cell;  palpi  upturned,  the  third  joint  reaching  about  to  vertex  of 
head,  continuoudy  scaled  with  the  second  joint;  front  smooth;  eyes 
large;  tongue  well  developed;  thorax  clothed  with  scales,  without 
crests;  abdomen  without  crests. 

Type  of  (he  genus. — ArseoptereHa  miscidisce,  new  species. 

AR^OPTSRSLLA  MISCmiSCB,  new  ipectot. 

Front  and  palpi  black;  vertex,  thorax,  and  abdomen  and  fore 
wing  pale  gray.  Fore  wing  more  whitish  toward  costa,  shaded  with 
olivaceous  gray  outwardly,  relieving  a  white  subterminal  band  and 
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white  dots  before  the  small  black  tenninal  ones;  ordinary  lines  obso- 
lete; a  black  dot  at  middle  of  costa;  a  white  shade  for  outer  line, 
regularly  curved.  Hind  wing  with  light-brown  shading  beyond  the 
middle,  relieyiog  a  diffuse  white  discal  patch;  mesial  and  outer  lines 
of  white  scales;  termen  as  on  fore  wing,  without  the  black  dots; 
fringe  concolorous.     Expanse,  16  mm. 

Typ^.— Female,  No.  16031,  U.S.N.M.;  Trinidad  River,  June,  1913 
(Busck). 

SUBLBBCMA  cnm AMOMBA  Btarldi-SGhlflar. 

8.  Trinidad  River,  March,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

CHAHOBL.EMMA,  ne^w  genus. 

Fore  wing  with  veins  8-10  stalked;  frons  without  prominence; 
abdomen  without  crests;  proboscis  well  developed;  palpi  oblique, 
the  second  joiat  fringed  above  with  hair  toward  extremity;  hind 
wing  with  vein  8  anastomosiag  with  the  cell  near  base,  veins  3-4 
stalked,  5  well  below  angle  of  discocellulars. 

Type  of  the  genus. — CTujorohlemma  unUinea,  new  species. 

CHASOBLBBOCA  UmUEVSA,  iww  fpadM. 

Fore  wing  straw-color;  a  broad,  oblique  brown-black  band  from 
apex  to  basal  third  of  inner  margin,  the  space  beyond  it  cameous 
shaded;  margin  brown-black.  Beneath  the  shade  is  repeated,  and 
there  is  another  in  the  cell,  as  described  for  EMemmaJlavia  by  Hamp- 
son.  Hind  wing  straw-color,  cameous  tinted  toward  the  margin. 
Expanse,  12  mm. 

Type.—Femele,  No.  16864,  U.S.NJtf.;  La  Chorrera,  May,  1912 
(Busck). 

CHAROBLBMMA  OPISTHOMXLA,  iww  ipectot. 

Straw  color;  fore  wing  with  slight  purplish  tiat  and  an  oblique 
Une  of  black  dots  nearly  coincident  with  a  dull  olivaceous  band  from 
beyond  middle  of  inner  margin  to  costa  before  apex.  Hind  wing  pale 
stramineous.  A  black  patch  on  posterior  part  of  thorax.  Expanse, 
11  mm. 

Type.—Usle,  No.  16868,  U.S.NJM:.;  Taboga  Island,  February, 
1912  (Busck). 

ANABLBMMA  LEBAIf  A  Sdunil. 

3.  Porto  Bello,  April,  1912  (Busck);  Cabima,  May,  1911  (Busck); 
Trinidad  River,  June,  1912  (Busck). 

ANABLEMMA  ZEBASduni. 

1.  Cabima,  May,  1911  (Busck). 

ANABLBMMA  PALUOLA,  new  ipectot. 

Fore  wing  pointed  subapically;  brownish  straw  color,  the  costa 
and  margin  marked  with  a  few  dark  scales  and  a  small  spot  on  inner 
margin  at  outer  fifth;  markings  obsolete,  represented  by  a  few  unde- 
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fined  scales.  Hind  wing  yellowish,  with  central  dark  discal  spot. 
Expanse,  14  nun. 

Type.— Male,  No.  16870,  U.S.NJ1L;  La  Choirera,  May,  1912 
(Busck). 

Allied  to  A.  ziha  Schaus. 

PROSOBLKUfA  PHILCOOmA,  mw  ipMlai. 

Fore  wing  pointed  at  apex,  projecting  at  middle  of  outer  margin 
and  pronunently  angled  at  middle  of  inner  margin,  especially  in 
males,  which  have  also  a  tuft  of  yellow  scales  on  ioner  margin  of  hind 
wiog.  Straw  color  in  male,  rosy  in  female,  densely,  finely  irrorated 
with  gray,  leaving  a  white  outer  line  prominently  excurved  below 
costa;  two  minute  black  dots  in  cell;  fringe  dark  brown.  Hind 
wing  yellowish  in  the  male,  fuscous  tinted  ia  female,  with  minute 
temiinal  dots.     Expanse,  15-16  mm. 

Ootypes. — Jive  males,  2  females.  No.  16871,  U.S.N.M.;  Cabima, 
May,  1911  (Busck);  LaChorrera,  May,  1912  (Busck). 

Allied  to  P.  rosea  Schaus. 


PROROBLBMMA  CUPRBISPILA«  imr  ipeckc. 

Fore  wing  broadly  triangular,  outer  margin  evenly  convex;  top  of 
bead  white;  fore  wing  purplish,  shading  to  coppery  red  about  tomus, 
finely  irrorated;  a  curved  faint  dark  outer  line  and  noinute  discal 
mark.  Hind  wing  fuscous  shaded,  with  traces  of  mesial  band  and 
discal  dot,  more  distinct  below.    Expanse,  14  mm. 

IVjwj.— Female-,  No.  16872,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

PROROBLBMMA  POSPHTSXA,  mw  ipectot. 

Fore  wing  brilliant  purple,  a  darker  brown  clouding  on  costa  about 
outer  line;  outer  line  dark,  excurved  below  costa;  discal  dot  round, 
dark;  a  row  of  terminal  black  dots;  fringe  brown.  Hind  wing  fus- 
cous with  terminal  dots.    Expanse,  13  mm. 

Type.— Female,  No.  16873,  U.S.N.M.;  Cabima,.May,  1911  (Busck). 

MIGHOBLBUffA  DISaPUH  OTA  HtmyMO. 

3.  LaChorrera,  May,  1912  (Busck). 

The  specimens  are  females,  agreeing  well  with  Hampson's  descrip- 
tion and  figure. 

MICROBLBMMA  I7LOFU8,  iMW  tpedet. 

Fore  wing  yellowish  brown,  irrorated  with  fuscous,  more  densely 
on  margin;  a  large  roimd  brown  discal  spot;  costa  dark  brown,  as 
also  tenmnal  dots  and  traces  of  inner  and  curved  outer  bands ;  a  brown 
mark  at  base  of  inner  margin.  Hind  wing  fuscous,  lighter  on  disk. 
Snd  legs  with  the  tarsi  shorter  than  the  tibiaB,  with  a  long,  dense 
fringe  of  scales  on  the  upper  side  of  tibia  and  all  but  last  two  tarsal 
joints,  dark  brown,  crested  with  white  on  first  two  joints  of  tarsi. 
Bxpanse,  12  mm. 
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Cotypes.— Two  males,  No.  16904,  U.S.N.M.;  Cabima,  May,  1911 
(Busck). 

This  is  possibly  the  male  of  M.  disdpuncta  Hampson;  fuller  mate- 
rial will  be  needed  to  decide. 

GELENIPSA,  ne'w  genus. 

Frons  smooth;  tongue  obsolete;  palpi  slender,  smooth,  oblique, 
not  reaching  vertex;  antennsB  of  male  with  long  slender  pectinations; 
fore  wing  short  and  broad,  costa  arched,  cell  long,  veins  4-5  from  a 
point,  7-10  stalked,  9  absent,  11  from  cell;  hind  wing  with  3,  4  sepa- 
rate, 5  from  middle  of  discocellulars. 

Type  of  the  genus, — Odenipsa  psychodidarumj  new  species. 

GSLBlflPSA  PSYCH  ODmARUM,  new  sptdet. 

Vertex  and  collar  nearly  white;  disk  of  thorax  dark  brown.  Fore 
wing  gray,  irrorated  with  brown  and  black;  a  patch  of  coppery  red 
scales  on  outer  margin;  lower  median  space  broadly  red-brown, 
defined  by  a  dentate  subterminal  line,  beyond  which  is  an  area  of 
glaucous  green  with  two  black  patches  centrally  next  the  coppery 
patch;  toward  base  a  patch  of  green  on  costa  and  on  internal  margin, 
followed  by  a  black  shade  on  costa,  the  base  itself  dark  brown.  Hind 
wing  of  the  male  fuscous  shaded,  darker  on  the  margin;  in  the  female 
all  dark  fuscous.     Expanse,  10  mm. 

Cotypes. — Five  males,  one  female,  No.  15906,  U.S.N.M.;  Trinidad 
River,  March  and  June,  1912  (Busck);  Porto  Bello,  April,  1912 
(Busck);  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

PARANOrriA  SUBRUFESCBNS  Kay«. 

1.  La  C!horrera,  May,  1912. 

PARANOrriA  CIRCUMCINCTA,  new  spedes. 

Hind  wing  of  the  male  with  modified  discal  and  submedian  folds 
as  in  Angitia  tiresias  Druce.  Body  ocher  brown.  Fore  wing  oliva- 
ceous brown,  the  inner  line  broad,  black,  curved,  joining  the  outer 
along  inner  margin,  which  is  curved,  sKghtly  denticulate  and  doubled 
outwardly  by  a  narrow  line;  reniform,  claviform,  and  orbicular  simi- 
lar, palo,  gray-outlined,  not  contrasted;  subterminal  area  narrowly 
gray  with  black  shading.  Hind  wing  black-brown,  with  a  dash  above 
tornus.     Submedian  fold  whitish.     Expanse,  28  mm. 

Type.— Male,  No.  15869,  U.S.N.M.;  Porto  Bello,  March,  1912 
(Busck). 

ANOrriA  ATTINA  Druce. 

1.  Taboga  Island,  Jime,  1911  (Busck). 

ANOrriA  TRISTIGMA,  new  ipeclet. 

Fore  wing  with  median  and  basal  spaces  black-shaded,  irrorate  with 
purplish  scales;  lines  obscured;  orbicular,  claviform  and  reniform 
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rounded^  similar,  in  a  triangular  group,  dull  olivaceous  centered, 
whitish  edged;  outer  line  black,  slender,  dentate,  excurved  oyer  cell, 
followed  by  a  broad  olivaceous  shade  to  margin,  which  is  obscured  by- 
blackish  centrally  and  preceded  by  whitish  at  tomus.  Hind  wing 
.  black-brown,  fringe  paler.    Expanse,  26-28  nun. 

Catypes. — One  male,  one  female,  No.  15893,  U.SJI.M.;  Cabima, 
May,  1911  (Busck). 

CHAIBNATA  USTATA  Dfoct. 

10.  Porto  Bello,  April,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Cabima,  May,  1911  (Busck);  La  C!horrera,  May,  1912 
(Busck);  Trinidad  River,  June,  1912  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (C.  P.  Crafts). 

CHALXNATA  USTATIKA,  mw  ipadM. 

Very  similar  to  O.  ustata  Druce;  smaller,  the  hind  wing  clear  straw- 
color  with  very  Utile  brown  irroration;  marginal  area  of  fore  wing 
with  lighter  ground,  the  bands  better  relieved,  not  diffused.  Expanse, 
15-16  mm. 

Oatypes. — One  male,  one  female.  No.  15894,  U.S.N.M. ;  selected  from 
a  series  of  eight;  Paraiso,  Canal  Zone,  April,  1911  (Busck);  Porto 
Bello,  April,  1912  (Busck);  La Chorrera, May,  1912  (Busck);  Corozal, 
Canal  Zone,  July,  1912  (J.  Zetek). 

Except  for  the  fact  that  these  were  taken  at  the  same  places  and 
times  as  ustata,  I  should  consider  them  small  individuals  of  that  spe- 
cies, so  slight  are  the  differences. 

CHAXXIIBATA  QUELLA,  imw  ipectot. 

Male  antennas  pectinate.  Fore  wing  dark  gray-brown,  nearly 
unmarked;  lines  pale,  dusky  edged,  subparallel,  wavy,  indistinct,  the 
outer  tinged  with  a  reddish  shade;  discal  dot  minute,  black;  a  row 
of  terminal  black  dots.  Hind  wing  blackish  fuscous  with  terminal 
black  dots  and  pale  fringe.    Expanse,  19  mm. 

Cotypes. — ^Four  males,  one  female.  No.  16897,  U.S.NJkI.;  La  C!hor- 
lera.  May,  1912  (Busck). 

QKTHOLBUCA  ALBO^UNA  Hampin 

23.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 
VIA,  new  genus. 

Frons  with  rounded  conical  prominence;  thorax  and  abdomen 
without  crests;  proboscis  moderately  developed;  palpi  slender,  up- 
turned, reaching  vertex,  the  second  joint  fringed  with  scales  below, 
third  smooth.  Fore  wing  with  veins  3  and  4  from  near  angle  of  cell, 
5  somewhat  above,  7  from  apex  of  cell,  8-10  stalked,  11  oblique,  free; 
bind  wing  with  3  and  4  connate,  5  sUghtly  below  middle  of  discocel- 
hdars,  6  and  7  from  apex  of  cell,  8  anastomosing  with  cell  near  base. 

Type  qfihegen/u3. — Via  vindicia,  new  species. 

84848''— ProaNJf.yol.47--14 ^18 
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VIA  VINDICIA,  nc 

Head  partly  white-ecaled  on  vertex;  thorax  and  abdomen  dark 
purple  brown;  fore  wing  of  this  color,  glossy;  inner  line  yello\!7iah 
white,  curved,  slightly  irregular,  distinct;  outer  line  similar,  but 
faint,  showing  a  dot  on  costa  and  line  above  inner  margin,  occluded 
centrally;  three  white  specks  on  costa  before  apex.  Hind  \ving 
bronzy  black.    Expanse,  10  mm. 

Coiypes. — Eight  specimens.  No.  15908,  U.S.N.M.;  La  Chorrera, 
May,  1912  (Busck);  Taboga  Island,  June,  1911  (Busck). 

XRASTBIODBS  BMAROINATA  Hunptoo. 

2.  Cabima,    May,    1911    (Busck);    Trinidad    River,    Jime,    1912 

(Busck). 

AMTITA  OCTO  OuMiM. 

1.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek), 
PRODOSIA,  now  genus. 

Fore  wing  with  accessory  cell,  vein  10  arising  from  its  upper  side, 
11  free;  fore  tibiaa  unarmed;  front  of  head  without  prominence; 
abdomen  with  small  dorsal  crest  at  base  and  one  on  third  segment; 
thorax  without  crests;  palpi  upturned,  the  third  joint  long  and 
exceeding  vertex. 

Type  offhe  genua. — ProdoHa  mycha^  new  species. 

PRODOSIA  MTCHA.  IMW  tpedac 

Fore  wing  with  the  basal  three-fifths  yellow-brown,  followed  by  a 
whitish  line  with  two  small  teeth  near  costa;  the  rest  of  the  wing 
purplish  black;  subterminal  Hne  more  or  less  evident,  gently  excurved 
on  its  middle  third.  Hind  wing  blackish  fuscous.  Expanse,  13-14 
mm. 

Gotypes. — Six  specimens,  No.  16895^  U.S.NJi.;  Taboga  Island, 
February,  1912  (Busck);  Porto  Bello,  February,  1912  (Busck). 

Possibly  the  wings  are  green  when  fresh.  All  the  specimens  are 
somewhat  worn. 

ORJBPBKIA  C06TALIS  Walkw. 

1.  La  Chorrera,  May,  1912  (Busck). 

DIASTEMA  TIGRIS  Onoite. 

20.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Taboga  Island,  Jime,  1911  (Busck);  Corozal,  Canal  Zone,  July,  1912 
(J.  Zetek  and  C.  P.  Crafts). 

DIASTEBCA  AROUXOPHORA.  new  fpedea. 

Fore  wing  squarely  pointed  at  apex,  outer  margin  a  little  concave 
just  below  apex;  straw-color;  a  broad  creamy  white  area  at  base 
sends  out  a  finger-shaped  process  centrally  to  middle  of  wing,  edged 
by  a  dark  brown  shaded  line;  outer  line  creamy  white,  edged  witibdn 
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by  browii;  slightly  excurved  in  its  central  third;  joined  to  apex  by  an 
oblique  white  shade,  followed  by  a  broad  purplehbrown  shade;  a  row 
of  small  terminal  dots;  veins  on  a  broad  costal  area  finely  lined  with 
white.  Hind  wing  shaded  with  pmple-fuscons  outwardly;  terminal 
dots  as  on  fore  wing.    Expanse,  21-23  mm. 

Oatypea. — One  male,  seven  females,  No.  16907,  U.S.NJif.;  Porto 
BeDo,  April,  1912  (Busck);  La  Chorrera,  May,  1912  (Busck). 

IMerent  in  wing-shape  and  pattern  from  the  other  Dicutema  and 
with  the  front  much  more  strongly  prominent. 

UTHACODIA  MERTA  Sdums. 

4.  Tabemilla,  Canal  2k)ne,  May,  1907  (Busck);  La  Chorrera,  May, 
1912  (Busck);  Porto  Bello,  May,  1912  (Busck); 

mCROPHJIA  NTCnCHROA  Hampeoo. 

9.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

TSOOOTOBIVA  PBRSBCTA  Hmpno. 

1.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

DSOBBTA  BRSPHUS,  IMW  fpedefl. 

Fore  wing  dark  brown,  irrorate  with  lighter  scales,  the  markings 
obliterate;  beyond  the  outer  line  a  light  creamy  shade,  irregularly 
broken,  extending  to  apex  where  it  is  cut  by  a  dark  spot;  a  small 
light  spot  in  reniform;  a  black  double  streak  on  upper  third  of  outer 
margin.    Hind  wing  dark  blackish  brown.    Expanse,  16  mm. 

Ooftypes. — Three  males.  No.  16892,  U.S.NJd!.;  La  Chorrera,  May, 
1912  (Busck). 

XD8TSOTIA  FDLMONA  Dyar. 

3.  La  Chorrera,  May,  1912  (Busck). 

OZABBA  OFLORA.IMW  spedeB. 

Fore  wing  deep  brown  on  basal  half,  rosy  brown  outwardly;  reni- 
fonn  rosy  brown,  included  in  a  space  limited  by  the  double  projec- 
tion of  tiie  outer  line  on  veins  6  and  7;  outer  line  whitish,  regularly 
incurred  below  vein  6;  a  black  dash  following  the  incisure;  sub- 
terminal  line  dusky,  slightly  waved,  followed  by  a  light  narrow  space. 
Hind  wing  blackish  fuscous.    Expanse,  15  mm. 

Goiypes. — One  male,  two  females.  No.  15898,  U.S.N.M.;  La  Chor- 
rera, May,  1912  (Busck);  Taboga  Island,  June,  1911  (Busck);  Cor- 
ozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

Allied  to  Ozarha  libra  Dyar  (Eraatria  iUora  Dyar,^  but  smaller, 
darker,  the  markings  less  relieved,  the  outer  line  less  drawn  in  on  costa. 
Also  allied  to  Ozarha  catUina  Druce  (Eustrotia  catUina  Druce*),  but 

1  Proc  U.  S.  Nat.  Moa.,  toL  42, 1912,  p.  76. 

'  BioL  Cent-Amer.,  Ltp.  Het.,  viA.  2, 1889,  p.  312;  HampKm,  Cat.  L«p.  PbaL  Brit.  Hub.,  vol.  10, 1910, 
p.  60S. 
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this  has  a  distinct  black  costal  patch  beyond  the  outer  line.     Also 
allied  to  0.  agraria  Schaus,  but  less  closely.* 

COBUBATHA  HUICA  Draoe.' 

3.  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  March,  1912 
(Busck). 

COBUBATHA  PAIDICA,  imw  ipecies. 

Fore  wing  dark  brown  at  base,  followed  by  a  broad,  slightly 
oblique,  pale  lilacine  band  containing  a  reddish  line;  median  area 
brown  shaded,  lighter  terminally  with  long  black  subapical  streaks. 
Hind  wing  dark  fuscous  with  pale  fringe.    Expanse,  10  mm. 

Type.—Uele,  No.  15888,  U.S.N.M.;  Taboga  Island,  February,  1912 
(Busck). 

The  specimen  is  in  poor  condition,  so  the  markings  can  not  be  seen 
in  detail.' 

COBUBATHA  QUADRIFBRA  ZeUer. 

11.  Porto  BeUo,  April,  1911  (Busck);  Paraiso,  Canal  Zone,  May, 
1911  (Busck);  Corozal,  Canal  Zone,  July,  1912  (C.  P.  Crafts). 

The  patch  on  inner  margin  is  brown,  not  black.  The  specimens 
are  all  smaller  than  the  usual  size  of  North  American  ones. 


COBUBATHA  ICRIA,  new  i 

Fore  wing  dark  brown  at  base,  followed  by  a  silvery  lilaceous  band ; 
median  space  dark  brown,  curved  within,  straight  without,  indis- 

1  ModiflcatioDS  of  the  oplora  type  occur  to  the  southward.    Of  these,  one  i»— 
OZARBA  HBBCITBCTA,  new  fpedee. 

Base  of  fore  wing  solidly  dark  brown,  the  Ijnes  nearly  obscured;  coarsely  waved  inner  and  median  lines 
visible;  lower  half  of  terminal  space,  except  on  the  margin,  light  ooherons;  reniform  yellowish  with  a  black 
spot  below  it  inclosed  by  the  outer  line,  which  is  shortly  an^ed  on  oosta,  excurved  over  cell,  with  two 
Idunt  teeth  at  veins  5  and  6;  apex  dark;  subterminal  line  pale,  irregular,  iUy  defined.  Hind  wing  dark 
fuscous.   Expanse,  17  mm. 

TVpe.— Male,  No.  15890,  U.8.N  JIf .;  Area,  Veneniela  (Sehaus  ccdleotton). 

Finally  the  teeth  of  the  outer  Une  are  obliterated  and  it  becomes  simply  exourved  as  in  Ossrte  vidua 
Sohaus  and  — 
OZARBA  BASCURA,  new  apedea. 

PhoUdea  hatewa  Sehaus,  MS. 

Fore  wing  dark  purpltah  brown  at  base;  basal  line  forming  three  scallops,  the  central  one  heavy;  inner 
line  fkint;  median  more  distinct,  slender,  black,  forming  an  outward  projection  below  cell  and  a  slight 
angle  on  vein  1;  shortly  beyond  it  the  dark  color  is  replaced  by  pale  ocherous,  the  limidng  line  forming  a 
projectkm  below  cell;  the  outer  pale  area  is  crossed  by  about  four  finely  wavy  red  lines,  of  which  the  sub- 
terminal  is  shaded  with  blackish;  a  truncate  triangular  costal  dark  patch;  reniform  reddish.  In  a  large 
nearly  circular  area,  with  small  dark  points  outwardly.   Hind  wing  dark  fuscous.   Ejqmnse,  19  nun. 

TVpe.— Female,  No.  10647,  U.S.N.M.;  S&o  Paulo,  Brazil  (Sehaus  collection). 

*  This  species  is  represented  southward  by  a  similar  but  specifically  distinct  form. 
COBUBATHA  PINAX,  new  species. 

Fore  wing  gray-brown,  without  ocherous  tint;  patch  on  inner  margin  truncateoonical,  with  a  aman 
wedge-shaped  mark  on  costa;  a  small  black  dot  near  base;  marks  distinctly  edged  with  dull  silvery  lines; 
reniform  large,  i>ale  silvery  gray;  outer  line  faint,  dark,  slender,  sharply  incurved  at  reniform  and  broadly 
so  below;  a  broad  subterminal  silvery  gray  dightly  flexuous  line;  termen  narrowly  Idaok,  toothed  oppoaita 
cell  and  submedian.   Hind  wing  blackish  brown,  fringe  whitish.   Expanse,  16  mm. 

2Vpe.— Female,  No.  16885,  U.S.N  Jf .;  Loja,  Ecuador  (CoU.  P.  Dognhi). 
'COBUBATHA  PSIUUSIA,  new  apedea. 

Fore  whig  blackish  on  basal  third,  with  a  few  Uadne  scales,  fttDowed  by  a  broad  band  of  sordid  ocdMry 
brown;  bordering  this  a  narrow  curved  band  of  deep  brown;  terminal  half  of  whig  blackish,  washed  with 
purple,  a  little  mottled  with  lighter  subtemUnally;  a  pale  q>ot  on  costa  at  i^ex.  Hind  wing  Uaok-browi^ 
the  fringe  dark.   SjqMnse,  11  mm. 

Tffpe.—YfKnOA,  No.  16880,  U.8 J^ JC.;  Tuouman,  Argentini^  Deoember,  1W6  (E.  DineUi). 
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tinctly  cut  below  cell  by  an  obliquely  longitudinal  pale  ray,  the  cos- 
tal segment  triangular,  followed  by  a  slightly  oblique  band  of  silvery 
Iilaceous;  terminal  area  coppery  brown  with  lilacine  scales  and  a 
black  patch  near  middle  of  margin;  terminal  edge  coppery  brown, 
fringe  black  and  purple.  Hind  wing  black,  a  Utile  lighter  on  the 
disk,  fringe  whitish.  Below,  hind  wing  gray,  rufous  tinged  out- 
"wardly,  with  discal  dot,  outer  curved  dark  band  and  slender  sub- 
marginal  one.    Expanse,  11  mm. 

Type.— Female,  No.  15887,  U.S.N.M.;  Trinidad  River,  March, 
1912  (Busck). 

COBUBATHA  ORTHODOZICA,  xww  fpedefl. 

Fore  wing  light  gray  in  ground,  shining,  overlaid  with  dark  atoms 
and  with  dark  marking;  inner  and  outer  lines  wavy,  curved,  filled  in 
with  blackish  in  lower  half;  reniform  pale,  with  dark  spot  preceding; 
base  darkly  marked;  a  black  spot  before  center  of  outer  margin; 
a  pow  of  silver  streaks  on  costa  outwardly.  Hind  wing  brown-black. 
Sxpanse,  10-11  inm. 

Cotypes. — ^Male  and  female.  No.  16886,  U.S.N.M.;  Corozal,  Canal 
Zone,  July,  1912  (C.  P.  Crafts,  J.  Zetek). 

COBUBATHA  PAISTION,  new  tpedet. 

Basal  half  of  fore  wing  pale  creamy  with  reddish  tint;  outer  half 
purple-brown;  base  shaded  with  purple  scales,  costa  outwardly  with 
pale  dots;  a  median  darker  band  edging  the  purple  area  within;  a 
narrow  pale  line  on  terminal  edge.  Hind  wing  fuscous.  Expanse, 
10  mm. 

Cotypes. — ^Five  specimens.  No.  15890,.  U.S.N.M.;  Taboga  Island, 
February,  1912  (Busck). 

COBUBATHA  SDBTBRMHTATA  HmpMO. 

7.  Taboga  Island,  February,  1912  (Busck). 

COBUBATHA  TORTRICOPSIS,  new  sptclet. 

Basal  half  of  wing  blackish,  ending  in  a  median  angle;  outer  area 
pale  grayish,  with  faint  cameous  tint;  apex  darkly  shaded,  with  four 
small  silvery  white  oblique  costal  streaks,  the  inner  one  the  longest; 
terminal  edge  black.    Hind  wing  fuscous.    Expanse,  8-9  mm. 

Ootypes.— Two  males,  No.  15891,  U.S.N.M.;  Taboga  Island,  Feb- 
ruary, 1912  (Busck). 

TAKACmDIA  CARMSUTA,  new  fpedefl. 

Male, — ^Fore  wing  sordid  yellowish  white;  base  olive  gray;  a  median 
band  of  olive  gray,  oblique,  touching  a  faint  discal  mark;  a  similar 
outer  band  crossed  by  the  curved  outer  line,  black  and  shaded  above 
in  its  outcurve,  fainter  below;  a  black  speck  on  fringe  at  upper  tliird 
and  one  at  tomus.  Hind  wing  fuscous  shaded  on  margin  and  veins; 
fringe  pale.    Expanse,  13  mm. 

Female. — ^Fore  wing  less  yellowish,  sordid  white;  bands  as  in  the 
male  but  broader,  the  outer  one  shading  almost  to  margin;  discal 
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dark  patch   joined    to   median   band.    Hind   wing  dark    fuscous. 
Expanse,  15  mm. 

Cotypes. — ^Three  males,  two  females,  No.  16900,  Alhajuelo,  April, 

1911  (Busck). 

Resembles  Euhlemma  minima  6uen6e  {^^carmelita  Morrison)  in 
general  appearance. 

HBUOCOIITU  PBRSTRUCTANA  Walkw. 

3.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek  and  C.  P.  Crafts). 

HBUOCONTIA  APICBIL4  Onto. 

6.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

HBUOCONTIA  BCARGAHA  Vabfkliii. 

15.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Trinidad  River,  June,  1912  (Busck) ;  Corozal,  Canal  Zone,  July,  1912 
(J.  Zetek). 

HBUOCONTIA  LBPUS  CONCOSDBNS,  new  lulitpedM. 

Fore  wing  with  dark  brown  patch  at  base;  beyond  blackish  brown, 
shading  lighter  to  termen,  where  it  is  very  narrowly  yellow;  a  narrow 
yellow  subcostal  dash  centrally;  a  black  spot  on  termen.  Hind 
wing  black.    Expanse,  16  mm. 

Type.— Male,  No.  16863,  U.S.N.M.;  Trinidad  River,  August,  1912 
(Busck). 

The  female  is  exactly  like  the  male,  not  dimorphic.  I  think  this  ia 
really  specifically  distinct  from  lepU8  Guen6e,  but  as  Hampson 
includes  imder  the  synonymy  laragma  Schaus  and  inversa  Schaus, 
equally  distinct,  I  describe  this  as  a  subspecies  only,  for  the  time 
being. 

SPRAOUBIA  DAMA  Gnoite. 

9.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Corozal,  Canal  Zone,  July,  1912  (C.  P.  Crafts,  J.  Zetek). 

XANTHOPTBRA  BOTTCmBS  Gnente. 

4.  Corozal,  Canal  2k)ne,  March,  1911  (Busck);  La  Chorrera,  May, 

1912  (Busck);  Taboga  Island,  June,  1911  (Busck);  Trinidad  River, 
June,  1912  (Busck).* 

XANTHOPTBRA  AURHBRA  Walker. 

8.  Corozal,  Canal  Zone,  March,  1911  (Busck);  Cabima,  May,  1911 
(Busck) ;  La  Chorrera,  May,  1912  (Busck). 

XANTHOPTBRA  INTBNSinCA,  new  tpedet. 

Fore*  wing  deep  orange  yellow,  the  outer  line  distinct,  curved, 
reddiah;  discal  dots  minute  or  absent;  the  dark  gray  terminal  line  in 
fringe  narrow.    Hind  wing  orange-fuscous.    Expanse,  15-17  mm. 

Cotypes. — Three  males,  one  female.  No.  15862,  U.S.N.M.;  La 
Chorrera,  May,  1912  (Busck);  Trioidad  River,  June,  1912  (Busck); 
Corozal,  Canal  Zone,  July,  1912  (C.  P.  Crafts). 

XANTHOPTBRA  NIGROPHIBRIA  Gnoite. 

15.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Corozal,  Canal  Zone,  July,  1912  (J.  Zetek,  C.  P.  Crafts). 
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KUTKLUl  AUSATKIZ  Walkar. 

2.  Cabima,  May,  1911  (Busck);  La  Cabtorrera,  May,  1912  (Busck). 

XUTKLIA  ABSCOlfDBHS  Walkar. 

1.  La  Chorrera,  May,  1912  (Busck). 

P.SCTBS  CmCULABIS  Henldi-Sdudfer. 

1.  Trimdad  River,  March,  1912  (Busck). 

PACTB8  FUSCBSCBlfS  Walkar. 

2.  Porto  Bello,  February,  1911  (Busck);  Paraiso,  Canal  Zone, 
February,  1911  (Busck). 

P JBCTBS  PHLOISMA,  new  ipeciefl. 

Fore  wing  gray;  inner  and  outer  lines  shaded  with  green;  basal 
space  narrowly  light  gray,  with  blackish  below  and  on  costa,  not 
sharply  marked,  the  inner  line  indistinct ;  orbicular  and  renif orm  pale, 
black-ringed;  mesial  line  slender,  black,  excurved  over  renif  orm, 
coarsely  dentate  below;  outer  line  triple,  excurved  over  cell,  outer 
segment  dentate  and  followed  by  a  brownnstained  streak  below 
vein  6;  apex  light  gray,  preceded  by  a  black  shade;  subterminal  line 
faint,  pale.  Hind  wing  black,  fringe  spotted  with  whitish;  a  small 
pale  mark  above  margin;  inner  margin  streaked  with  black  and 
white.    Expanse,  25  mjn. 

Type. — No.  15910,  U.S.N.M.;  selected  from  a  series  of  twelve; 
Cabima,  May,  1911  (Busck);  Paraiso,  Canal  Zone,  February,  1911 
(Busck). 

Size  and  markings  of  P.  areusa  Walker,  but  without  the  red  tint, 
the  basal  markings  and  lines  diffused. 

PJBCTBS  PANBAIXAtiiew  fpadM. 

Brownish  gray;  fore  wings  with  the  lines  marked  with  somewhat 
metallic  green;  basal  space  dark,  green  without;  inner  line  black, 
indented  subcostally  and  on  vein  1,  followed  by  dull  lilacine;  median 
space  nearly  devoid  of  markings,  the  stigmata  obsolescent;  outer 
line  excurved  over  cell,  black,  slender,  preceded  by  lilacine  and 
followed  by  green,  indented  on  vein  1 ;  a  subapical  dark  patch,  the 
apex  itself  pale ;  four  black  dashes  subterminally.  Hind  wing  largely 
blackish.    Expanse,   29  mm. 

Type. — ^Male,  No.  15911,  U.S.N.M. ;  Chiriqui  (Schaus  collection). 

Allied  to  P.  canofusa  Hampson,  but  without  the  white  mottlings, 
the  lines  distinct  and  not  confused. 

Snbfhixiily  STICrrOPTB3RIN--ffl:. 
STICTOPTERA  VITRBA  Ooflnto. 

10.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  Bello, 
March,  1911  (Busck);  Alhajuelo, April,  1911  (Busck). 

Five  of  the  females  may  be  referable  to  G.jefMsfyu  Ouen^e,  but  as 
there  is  no  male  of  this  species  among  the  Panama  collections,  the 
reference  can  not  be  made  positively. 
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STICTOPTERA  CLARA  < 

19.  Paraiso,  Canal  Zone,  January,  1911  (Bnsck);  Porto  Bello, 
February,  1911  (Busck);  Cabima,  May,  1911  (Busck);  Trinidad 
River,  June,  1912  (Busck). 

SnCTOPTERA  HBTBROOItAlCMA  Hampeon. 

1.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

CHARACOMA  NILOTICA  Rogaiboitr. 

15.  Porto  Bello,  February  and  March,  1911  (Busck);  La  Chorrera, 
April,  1912  (Busck);  Corozal,  Canal  Zone,  April,  1912  (Busck). 

LOPHOSBMA  PURPURASCBNS  SdiMt. 

1.  Cabima,  May,  1911  (Busck). 

CASAHDRIA  MSTAPHABA  Hampson. 

5.  Cabima,  May,  1911  (Busck). 

CASAIVDRIA  CHmiCA  Sdutnt. 

1.  Taboga  Island,  February,  1912  (Busck). 

CASAin>ItIA  LEUCOFIS  Sdutnt. 

1.  Cabima,  May,  1911  (Busck). 

The  single  specimen  is  a  female  and  much  rubbed,  but  I  think  refer- 
able to  this  species. 

CASAin>RIA  rarSRSTrriA,  imw  ipectot. 

Similar  to  leucopis,  more  shaded  with  dark  red;  reniform  mark 
larger;  lines  similar,  mesial  line  forming  a  coarser  zigzag  below; 
subterminal  spots  distinct  and  separated,  not  shaded  together,  pre- 
ceded rather  than  followed  by  whitish  shading.  Hind  wing  with 
broader  fuscous  border. 

!ZVp6.— Female,  No.  15912,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

A  male  from  Guapiles,  Costa  Rica  (W.  Schaus),  has  more  white 
shading,  especially  preceding  the  subterminal  spots*  Hind  wing 
pure  white  to  the  margin  without  terminal  line. 

CA8Ain>IUA  ABSBUZAUS  Walker. 

1.  La  Chorrera,  May,  1912  (Busck). 

CASAIVDRIA  FUGAX,  new  spedee. 

Fore  wing  rather  dark  soiled  gray,  the  veins  indicated;  lines 
slender,  black,  the  inner  cunred,  a  little  angled  but  not  dislocated; 
median  line  visible  below  cell,  coarsely  toothed;  reniform  circular 
with  central  reddish  dot;  outer  line  indistinct;  subterminal  dots 
clouded.    Hind  wing  pure  white.    Espanse,  26  mm. 

Cotypes.— Two  males.  No.  15913,  U.S.N.M.;  Cabima,  May,  1911 
(Busck);  Porto  Bello,  May,  1911  (Busck). 

CASAIVDRIA  ILLBOrnii[A,iMW  ipectoe. 

Fore  wing  hkefagax,  rather  darker  and  more  sordid.  Hind  wing 
translucent,  opalescent,  entirely  shaded  with  smoky  black,  the  veins 
darker.    Expanse,  25  mm. 

2Vp«.— Male,  No.  16914,  U.S.N.M.;  Cabima,  May,  1911  (Busck), 
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CASAHBRIA  MimORA,ii0W  tpsdM. 

Dark  gray;  terminal  space  broadly  lighter  and  containing  the  sub- 
terminal  da^eSy  pointed,  subsagittate;  basal  space  a  little  darker, 
edged  by  a  curved  line,  the  other  lines  obsolete;  diacal  venules  dark; 
reniform  indicated,  pale,  with  central  dot.  Hind  wing  white,  with 
gray  border  on  termen  and  ends  of  veins,  broader  in  the  female  than 
in  the  male.    Expanse,  26  mm. 

Cotypes. — Male  and  female,  No.  16915,  U.S.N.M.;  Paraiso,  Canal 
Zone,  February,  1911  (Busck);  Bocas  del  Toro,  April,  1907  (W. 
Schaus). 

CASABDRIA  ORISSLDA,iMW  tpsdM. 

Smooth  dark  gray  with  reddish  tint;  lines  much  as  in  ahseuzalia  but 
gray,  faint,  scarcely  legible  on  the  dark  ground;  subtermiaal  dots 
sagittate  and  subconfluent,  black,  distinct,  forming  a  dentate  sub- 
terminal  line;  terminal  dashes  obscure.  Hind  wing  fuscous,  veins 
darker.    Expanse,  24-26  mm. 

Cotypes. — ^Three  females.  No.  15917,  U.S.N.M.;  La  Chorrera,  May, 
1912  (Busck);  Orizaba,  Mexico  (Schaus  collection);  Aroa,  Venezuela 
(Schaus  collection). 

CAfiAHDRIA  ASJIA  Sdunn. 

1.  Trinidad  River,  March,  1912  (Busck). 

A  badly  rubbed  female,  but  I  think  certainly  to  be  this  species. 

CASAHDRIA  VLOT8AMA.  IMW  vedes. 

Oray;  fore  wing  stained  with  reddish,  all  the  marks  obliterated, 
only  a  large  irregular  reniform  ring  in  duU  red,  formed  by  a  segment 
of  tiie  outer  line  distantly  bordering  the  reniform  spot,  as  this  marking 
is  modified  in  steniptera  Schaus;  dark  streaks  at  base;  a  dark  gray 
clouded  subterminal  shade,  risiag  broadly  on  ianer  margin,  narrowing 
above,  edged  outwardly  by  a  little  pale  gray.  Hind  wing  dark 
fuscous.    Expanse,  20  mm. 

ryi>e.— Female,  No.  15918,  U.S.N.M.;  Trinidad  River,  March, 
1912  (Busck). 

CASANDSIA  8IOPERA,ii0w  ipedat. 

Costa  gray  in  and  beyond  cell;  subterminal  line  blurred,  dentate; 
the  rest  of  the  wing  cameous  gray,  the  lines  faintly  indicated  in  dark 
red;  reniform  round,  pale  with  red  center.  Hind  wing  pure  white  in 
the  male,  with  broad  blackish  border  in  female,  running  up  along  the 
veins.    Expanse,  26  mm. 

Cotypes. — ^Two  specimens,  No.  15916,  selected  from  a  series  of 
twelve;  La  Chorrera,  May,  1912  (Busck);  Cordoba,  Mexico,  May, 
1906  (W.  Schaus);  Orizaba,  Mexico  (Schaus  collection  and  R. 
Mtmer). 

Sir  Q.  F.  Hampson  examined  one  of  the  Mexican  specimens  and 
pronounced  it  to  be  lus  (7.  Jisematopis,  described  from  Argentina.  It 
appears  to  me  to  differ  in  the  presence  of  the  heavy  gray  costal  shade 
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and  in  the  course  of  the  lines,  to  judge  by  Hampson's  figure  and  de- 
scription. His  male  specimen  from  San  Salvador  is  probably  the 
present  species. 

ISCADIA  LBElf  A  Dnice. 

Qadvrtha  (7)  leena  Dbuoe,  Biol.  Ceiit.-Amer.,  Lep.  Hot.,  vol.  2, 1896,  p.  608. 

4.  Porto  Bello,  March,  1912  (Busck);  Cabima,  May,  1911  (Buack). 

The  present  species  does  not  agree  weU  with  the  characterization, 
of  the  subfamily  ''retiaculum  of  male  bar-shaped/'  the  structure 
being  a  fold,  twice  as  wide  as  long.  But  as  Cdsaniria  stroca  Schaus 
has  an  entirely  similar  structure  and  hcadia  aperia  Walker  has  no 
retinaculum  at  all,  the  species  may  be  included  here  among  the  other 
exceptions. 

MBDAVA  DIMIirDTA,  new  ipedat. 

Fore  wing  whitish  gray,  shaded  with  purple  at  base  and  narrowly 
along  costa;  inner  line  dender,  denticulate,  broken  into  three  black 
points  in  the  ceU;  outer  line  denticulate,  followed  by  whitish,  starting 
from  costa  above  the  large  annular  reniform,  making  a  broad  half 
circle  to  below  reniform,  then  to  inner  matgin;  subtenninal  line 
blackish,  denticulate;  terminal  dots  small,  in  a  purplish  shade.  Hind 
wing  black  on  the  margin,  pale  over  the  disk;  fringe  whitish.  Ex- 
panse, 18  mm. 

Type.— Male,  No.  16919,  U.S.N.M.;  Corozal,  Canal  2^ne,  June, 
1912  (Busck). 

Hampson's  diagnosis  of  the  genus  Meda/va  in  his  key  ^  is  in  error  in 
placing  it  in  the  section  ''Palpi, with  the  third  joint  long  and  dilated 
at  extremity.''    This  joint  is  really  short,  as  described  on  page  450. 

EGCHIRETES,  new  genus. 

Fore  wing  with  yeios  7-8  from  end  of  accessory  cell,  9  absent,  10 
from  top  of  accessory  cell,  11  free.  Hind  wing  wi^  4  absent,  3  and  5 
from  cell.  Palpi  with  the  second  joint  fringed  above  with  hair  toward 
extremity,  third  joint  moderate,  tapered.  Fore  wing  convex  at  base 
as  in  Sarrothripa. 

Type  of  ike  genus. — Egchiretes  nomimuSy  new  species. 

BOCmRBTBS  nOMIMnS*  new  tpedei. 

Dark  gray;  fore  wing  with  a  white  patch  on  inner  matgin  at  basal 
third;  subbasal  line  double,  slender,  blackish,  from  costa  to  sub- 
median;  black  dashes  on  subcostal  and  a  spot  on  submedian;  inner 
line  blackish,  waved,  filled  by  whitish;  two  black  discal  points  in  a 
white  spot,  followed  by  a  white  streak  toward  apex;  outer  line  black, 
fine,  single,  denticulate,  gently  curved,  with  an  inward  dentation  at 
vein  2,  followed  by  white;  subtenninal  line  whitish,  preceded  by 
fuscous,  broken  by  a  white  spot  below  costa;  minute  terminal  black 

iCat.  Lep.  Phal.  Brit.  Mm.,  vol.  U,  1012,  p.  323. 
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dots  joined  by  a  slender  line.    Hind  wing  grayish  black.    Expanse, 
18  mm. 

Type.— Female,  No.  15920,  U.S.N.M.;  Alhajudo,  April,  1911 
(Busck). 

Note. — ^For  the  remaining  subfamilies  of  the  Noctuidse,  namely, 
the  Catocalinse,  PlusiinsB,  Noctuinse,  and  H3^enin8e,  the  indispens- 
able volumes  of  Sir  G.  F.  Hampson's  Catalogue  of  the  Lepidoptera 
Phalaense  were  not  available  at  the  time  of  writing.  Two  are  before 
me  as  proof  is  read,  but  to  use  them  would  require  a  complete 
resetting  of  the  type.  In  the  following  the  subfamilies  and  genera 
will  be  found  mixed,  the  arrangement  being  provisional.  Mr.  Wil- 
liam Schaus  has  worked  over  the  Hypeninae,  but  I  am  unable  to  in- 
corporate his  results  in  this  paper. 

Stil>faziiUr  'B'TLiU91TNJE:. 
FLXJSIA  VERRUCA  VtMetas. 

1.  Porto  Bello,  February,  1911  (Busck). 

P1.I7SIA  ROOATIOHIS  Onenfo. 

2.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

COIVCAHA  HOSHSA  Drnce. 

1.  LaChorrera,  May,  1912  (Busck). 

<X>1VCANA'LBCTA  Sduroo. 

1.  LaCborrera,  May,  1912  (Busck). 

OSJBSIA  EXCrr ANS  Walter. 

2.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

OONODOITTA  OINALDUS  OuenCe. 

1.  Cabima,  May,  1911  (Busck). 

OONODOITTA  IMMACULA  Gvente. 

1.  Cabima,  May,  1911. 

OOnODONTA  PTRGO  Cnmer. 

1.  Corozal,- Canal  Zone,  July,  1912  (J.  Zetek). 

HTBLABA  VXHSRA  CttaoK. 

2.  La  Chorrera,  May,  1912  (Busck). 

80SXBTRA  GRATA  Walker. 

4.  Corozal,  Canal  Zone,  March,  1911  (Busck);  Trinidad  River, 
March,  1912  (Busck). 

Sulifkmiljr  Nocmm^jB:, 

SRSBUS  ORORA  Lfaniaeaa. 

6.  Paraiso,  Canal  Zone,  May,  1911  (Busck);  Ancon,  Canal  Zone 
(O.  Celestino,  B.  G.  teno). 

LBTIS  ICTCBRINA  Pabrklnt. 

5.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
March,  1911  (Busck). 
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EBTIS  HBRCTNA  Draiy. 

2.  Cabima;  May,  1911  (Busck). 

LBTISTIASA  Drnce. 

1.  Cabima,  May,  1911  (Busck). 

LBTIS  HBRCT7IJA,  Cnmer. 

7.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  Bello,  Feb- 
ruary, 1911  (Busck). 

LBTIS  BCAOnA  SnellMi. 

6.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  Bello,  Feb- 
ruary and  March,  1911  (Busck);  .^ajuelo,  April,  1911  (Busck). 

LATEBRASIA  AMPHIPT]lOn>BS  Walker. 

1.  Taboga  Island,  February,  1912  (Busck). 

BffAZASZLA  RBLATA  Walker. 

1.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

AZBTA  RHODOOASTBR  Ouente. 

5.  Taboga  Island,  June,  1911  (Busck). 

OBROATIS  OCBXXATA  Butler. 

1.  La  Chorrera,  May,  1912  (Busck). 

PBOSINA  NUMBRIA  Dmry. 

1.  Taboga  Island,  June,  1911  (Busck). 

BOLINA  VASCIOLAXUS  Oneiite. 

2.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
June,  1911  (Busck). 

BCSLIPOnS  JAinJARIS  Oiieii6e. 

8.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  Bello,  Feb- 
ruary, 1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

BBNDIS'FORMULAIUS  Hfllmer. 

5.  Corozal,  Canal  Zone,  March,  1911  (Busck);  Porto  Bello,  May, 
1911  (Busck);  Cabima,  May,  1911  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (J.  Zetek). 

BBNDIS  SIAHA  Schaos. 

1.  Taboga  Island,  February,  1911  (Busck). 

HTPOCALA  ANDRBMONA  Ciamer. 

3.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  La  Chorrera, 
May,  1912  (Busck). 

OPHI8MA  PRTTAinS  Ciamer. 

1.  Cabima,  May,  1911  (Busck). 

OPHI8MA  ABLUHABIS  Giieii6e. 

1.  Cabima,  May,  1911  (Busck). 

OPmSliA  DIATONICA  MSKhler. 

1.  Paraiso,  Canal  Zone,  June,  1911  (Busck). 

OBinPBTA  LOBUUOBRA  Ooente. 

2.  Porto  Bello,  March,  1911  (Busck);  Trinidad  River,  May,  1911 
(Busck). 
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CCKIIIPBTA  TANAIS  Cximtt. 

2.  Paraiso^  Canal  Zone,  January  and  February,  1911  (Busck). 

.CtKNiFJCl'A  COMFBTIUX  Hfilmer. 

26.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
February,  1911  (Busck). 

CCBinPBTA  UBmaZ  Hfllmer. 

1.  Corozal,  Canal  Zone,  March,  1911  (Busck). 

CCEEHIPSTA  SBRAFIS  Cnunn. 

7.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Cabima,  May, 
1911  (Busck);  La  Chorrera,  May,  1912  (Busck);  Trinidad  River, 
June,  1912  (Busck), 

NOROPSIS  uukkOOLTPHICA  Cnmaar. 

6.  Trinidad  River,  February,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone,  Au- 
gust and  November,  1912  (C.  P.  Crafts). 

MASSALA  ZMITANS  Walker. 

4.  Corozal,  Canal  Zone,  March,  1911  (Busck);  Porto  Bello,  March, 
1911  (Busck);  Cabima,  May,  1911  (Busck). 

CEROMAERA  TTMBBR  CraiiMr. 

3.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
April,  1912  ^usck);  Cabima,  May,  1911  (Busck). 

CXROliAXRA  ARDALUS  Drnce. 

1.  Corozal,  Canal  Zone,  April,  1911  (Busck). 

CAMPOMETRA  LAX7RENA  Schras. 

6.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
February,  1911  (Busck). 

CABCPOMBTRA  PACIFICA  Walker. 

1.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 
This  differs  from  laurena  only  in  having  a  black  shade  in  lower 
half  of  median  space. 

CAMPOMBTRA  STTBIrUCIDA  Walker. 

1.  Alhajuelo,  April,  1911  (Busck). 

CAMPOMBTRA  MBRETRICIA  Sduraa. 

1.  Cabima,  May,  1911  (Busck). 

TrHOmA  KXPOUBNS  WaUcer. 

2.  Taboga  Island,  February,  1912,  and  Jime,  1911  (Busck). 

UCFEDODX8  LIBCBinLATA  Ooente. 

1.  La  Chorrera,  May,  1912  (Busck). 

OLTSSA  DARES  Cxamer. 

1.  Taboga  Island,  February,  1912  (Busck). 

OAISPHA  AZBTA  Dmce. 

1.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

BELERIS  GAIUEAOO  Voider  and  Roflanhoiu. 

2.  La  Chorrera,  May,  1912  (Busck). 
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PARACHABORA  ABYDAS  Warroa. 

2.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Belle, 
February,  1911  (Busck). 

TBTRATOCBRA  BRTCATA  CraaMr. 

3.  Alhajuelo,  AprU,  1911  (Busck);  Cabima,  May,  1911  (Busck). 

CHAMINA  HOMICHLODBS  Htttaw. 

3.  Cabima,  May,  1911  (Busck). 

FOCILLA  GUBSnn  Oucnte. 

1.  Panama  City,  April,  1913  (B.  G.  Ireneo). 

ISOOOnA  JtOUA  Drace. 

1.  La  Chorrera,  May,  1912  (Busck). 

ISOOOnA  ITATATSDC  OiiMifte. 

1.  La  Chorrera,  May,  1912  (Busck), 

VOCnXA  INCONSTANS  Schnis. 

1.  Paraiso,  Canal  Zone,  January,   1911   (Busck). 

CAPHODBS  LOTHOS  Cnmer. 

2.  La  Clhorrera,  May,  1912  (Busck);  Trinidad  River,  March,  1912 
(Busck), 

CAPNODBS  APICATA  Sdumt. 

2.  Cabima,  May,  1911  (Busck). 

CAPNODBS  CmCA  Sdumi. 

1.  Cabima,  May,  1911  (Busck). 

CAPNODBS  nJiORANS  Walker. 

1.  La  Chorrera,  May,  1912  (Busck). 

CAPNODBS  DI8TACTA  HOtner. 

1.  Corozal,  Canal  Zone,  April,  1912  (Busck). 

CAPNODBS  RimNANS  Oacnte. 

3.  Corozal,  Canal  Zone,  March,  1911  (Busck). 

CAPNODBS  DBOIS  Sdunst. 

1.  Trinidad  River,  March,  1912  (Busch). 

CAPNODBS  MODBSTA  Bnttor. 

5.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
February,  1911  (Busck);  Trinidad  River,  March,  1912  (Busck); 
Alhajuelo,  April,  1911  (Busck). 

CAPNODBS  BARINB  Sdiaiis. 

3.  Corozal,  Canal  Zone,  Jime,  August  and  November,  1912  (Busck). 

CAPNODBS  SUFFICDSNS  Walker. 

1.  Trinidad  River,  June,  1912  (Busck). 

CAPNODBS  MBLIS  Schaoi. 

1.  Trinidad  River,  June,  1912  (Busck). 

CAPNODBS  POBDRA  Schaaa. 

1.  Corozal,  Canal  Zone,  November,  1912  (C.  P.  Crafts). 

CAPNODBS  MUNDICOLA  Walker. 

2.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Trinidad  River, 
March,  1912  (Busck). 
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CikPHODBS  TYROB  Scluras. 

1.  Taboga  Island,  August,  1911  (Busck). 

CAPNODBS  PALUFASCIBIIS  Wallnr. 

1.  Trinidad  River,  March,  1912  (Busck). 

CAPNODBS  AUTHBA  SdMms. 

3.  Trinidad  River,  March  and  June,  1912  (Busck);  Taboga  Island, 
June,  1911  (Busck). 

CAPNODBS  ALCmOB  Dmea. 

1.  La  Chorrera,  May,  1912  (Busck). 

DAOASSA  MARGINATA  Wnran. 

4.  Porto   Bello,   February,    1911    (Busck);   Cabima,   May,    1911 
(Busck);  Trinidad  River,  June,  1912  (Busck). 

DAOAS8A  CUBVILmBA  Dmea. 

1.  Porto  Bello,  February,  1911  (Busck). 

PAOASSA  CROCBICBPS  Wal&ar. 

10.  La  Cihorrera,  May,   1912   (Busck);  Trinidad  River,  March, 
1912  (Busck). 

SBLBRIS  SUBRO  Ciamer. 

3.  Cabima,  May,  1911  (Busck). 

SKLERIS  SUBROIDBS  Gmotea 

1.  Cabima,  May,  1911  (Busck). 

SBLBNIS  HERMBUNA  Oneoi*. 

4.  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June,  1912 
(Busck). 

XFHTRODBS  HIPUNCTATA  Walker. 

2.  Porto  BeUo,  AprU,  1912  (Busck);  Taboga  Island,  Jime,  1911 
(Busck). 

ETFOGRAMMA  DAMONA  CnmiK. 

2.  Paraiso,  Canal  Zone,  January,  1911   (Busck). 

BASTDIA  JAPBTA  Cnuntf. 

1.  Trinidad  River,  June,  1912  (Busck). 

8AVIA  MDITA  Scfaain. 

1.  La  Chorrera,  May,  1912  (Busck). 

AZATHA  MARCBLUNA  Cfinwr. 

1.  Cabima,  May,  1911  (Busck). 

OSSA  VLAVA  Sdunia. 

2.  Paraiso,  Canal  Zone,  February,   1911    (Busck);  Porto  Bello, 
February,  1911   (Busck). 


AROmiA  RUf  A  1 

1.  Porto  Bello,  March,  1911  (Busck). 

PABANTMPHA  TOZBA  CnnMr. 

3.  Taboga    Island,    February,    1912    (Busck);    Trinidad    River, 
March,  1912  (Busck);  Cabima,  May,  1911  (Busck). 

PLACOIIIA  DBMBRA  Sdunn. 

1.  Trinidad  River,  March,  1912  (Busck). 

Schaus's  type  of  this  species  is  from  Chiriqui,  Panama. 
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TRIAS  UNBATA  Drnce. 

6.  Trinidad  River,  March,  1912  (Busck). 

COZHf  A  HADBNOmBS  Ouoite. 

1.  Corozal,  Canal  Zone,  April,  1911  (Busck). 

TRIOBfMATODBS  PADRIN A  Schnis. 

1.  La  Chorrera,  May,  1912  (Busck). 

BSTUSA  AMTIITA  Cnuii«r. 

1.  Alhajuelo,  April,  1911  (Busck). 

BRUOAS  INFANS  OuMite. 

1.  Trinidad  River,  March,  1912  (Busck). 

PLUSIODBS  (?)  LAROHIA  Dnwe. 

1.  La  Chorrera,  May,  1912  (Busck). 

ARSACIODBS  RUf  A  HtfnpMO. 

4.  Porto  Beflo,  February,  1911  and  April,  1912  (Busck);  Corozal, 
Canal  Zone,  March,  1911  (Busck);  Trinidad  River,  March,  1912 
(Busck). 

OBfMATOCHILA  MUIVDULA  ZtOtt. 

2.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  CJorozal,  Canal 
Zone,  July,  1912  (C.  P.  Crafts). 

CBLIPTBRA  OAMOn  Oiiai««. 

1.  Alhajuelo,  April,  1911  (Busck). 

PHURTS  VLBZA  Giieii6e. 

1.  Trinidad  River,  March,  1912  (Busck). 

PHURTS  IMMUmS  Oneiite. 

6.  Taboga  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone, 
April,  1911  (Busck)  and  July,  1912  (J.  Zetek). 

Typical  immunis  comes  from  the  Antilles.  The  present  form  has 
the  markings  more  distinct,  less  blurred,  less  brilliant,  the  sub- 
terminal  dots  well  relieved  on  an  uniform  dark  gray  ground,  reni- 
form  well  marked.    It  extends  northward  into  Mexico. 

POAPHILA  PAUCULA  Walku. 

9.  Tabogal8land,February,  1912  (Busck);  PortoBello,  April,  1911 
(Busck);  Cabima,  May,  1911  (Busck). 

POAPHILA  IMMAmS  Ooeiite. 

2.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Alhajuelo,  Aprili 
1911  (Busck). 

Two  females,  probably  referable  here,  but  in  poor  condition. 

RBBQOIA  LATIPBS  Ouoite. 

3.  Porto  Bello,  March  1911  (Busck);  Tabemilla,  Canal  Zone,  May, 
1907  (Busck);  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck);  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

RBBCOIA  MARCmA  Gvente. 

2.  Cabima,  May,  1911  (Busck). 
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BKMTGIA  DISSBYSRAN S  Walker. 

7.  Paraiso,  Canal  2k)iie,  February,  1911  (Busck);  Porto  Bello, 
March,  1912  (Busck);  Corozal,  Canal  Zone,  April,  1911  (Busck),  and 
July,  1912  (J.  25etek);  Cabima,  May,  1911  (Busck). 

The  specimens  are  somewhat  grayer,  but  appear  to  agree  specifi- 
cally with  a  series  from  Santo  Domingo,  Cuba,  and  Jamaica,  which  I 
consider  to  be  Walker's  dweverana.  Apparently  there  are  three  dis- 
tinct species  here,  laiipes  Ouen^e,  ranging  from  Argentina  to  the 
United  States,  including  the  West  Indies;  disseverana  Walker,  from 
the  Greater  Antilles  to  Florida,  Texas,  Central  America,  and  Panama; 
and  mareida  Guen6e,  from  Texas,  Mexico  to  Panama.  These  three 
species  all  occur  in  the  United  States  and  have  been  regarded  as  varie- 
ties of  repanda  Fabricius.  This,  however,  comes  from  the  Lesser 
Antilles  and  can  be  distinguished  at  once  from  disaeveranSf  which  it 
otherwise  resembles,  by  the  abundant  dense  yellow  scaling  on  the 
underside  of  the  hind  wings  of  the  male.  The  larv»  described  by  me 
as  Jatipes  ^  should  be  referred  to  disseverana, 

OOninS  BDBTXIX  OiMiiAe. 

1.  Corozal,  Canal  Zone,  July,  1912  (C.  P.  Crafts). 

AHQBOS  XZACTA  HfllnM. 

7.  Trinidad  River,  March,  1912  (Busck);  TabemiUa,  Canal  Zone, 
May,  1907  (Busck);  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek  and 
C.  P.  Crafts). 

AROms  <BDBMA  OtMnte. 

2.  Trinidad  River,  March,  1912  (Busck). 

AKOMIS  mNOCUA  Sduus. 

2.  Cabima,  May,  1911  (Busck);  Corozal,  Canal  2^ne,  July,  1912 
(C.  P.  Crafts). 

Very  small  specimens,  badly  worn.  If  not  referable  here,  it  is  a 
new  species,  but  the  specimens  are  imfit  to  describe. 

KUIBFIDOnS  MBTAIUOBRA  Butler. 

7.  Porto  Bello,  February,  1911  (Busck);  Cabima,  May,  1911 
(Busck). 

BULBPIDOTIS  HEBUTUXA  Dnice. 

2.  ddriqui  (Schaus  collection). 

XUUPIDOnS  BOUROAITLTI  Bar. 

6.  Porto  Bello,  February,  19li  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

sutBPmons  nobduca  scImim. 
!•  La  Chorrera,  April,  1912  (Busck). 

KOUEFIDOnS  JUNBTTA,  ntiw  tpedes. 

Bright  brown,  the  apex  of  fore  wing  shading  to  ocher-brown;  inner 
line  straight,  oblique,  metallic  leaden  within,  red-brown  without; 


1  Proo.  U.  S.  Nat.  Hoa.,  toL  23, 1901,  p.  376. 
34843"— Proc.N.M.vol.47— 14 ^14 
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mesial  line  gray,  flexuous,  curved  a  little  on  costa  and  marked  with  a 
leaden  bar;  outer  line  straight,  metallic  leaden,  edged  with  brown, 
touching  outer  margin  above  tomus;  terminal  Une  straight,  leaden, 
placed  before  the  margin.  Snd  wing  with  silvery  blue  curved  patch 
outwardly,  followed  by  violet  shadings  to  maigin;  a  narrow  faint 
terminal  Une,  placed  as  on  fore  wing.    Expanse,  25  mm. 

Coiyj>€s. — Two  specimens,  No.  16438,  U.S.N.M.;  Tabemilla,  Canal 
Zone,  May,  1907  (Busck). 

BDLBPIDOnS  JUNCIDA  Oooite. 

76.  Porto Bello, March,  1911  (Busck);  Cabima,May,  1911  (Busck); 
CJorozal,  Canal  Zone,  July  1912  (C.  P.  Crafts,  J.  Zetek). 

Both  the  light  form  juncida  and  the  dark  one  mains  Guen6e  arc 
present  in  the  long  series,  with  inteigrades. 

BULBFIDOnS  CCBRULXnillBA  Walker. 

8.  Porto  Bello,  February,  1911  (Busck);  O)rozal,  Canal  Zone, 
March,  1911  (Busck);  Trinidad  River,  March,  1912  (Busck). 

BULBFIDOnS  liUSTKLA  Drnce. 

1.  Porto  Bello,  February,  1911  (Busck). 

BULBPmonS  BZRA  Drnce. 

1.  Porto  Bello,  March,  1911  (Busck). 

BULBprnons  AFmns  sduus. 

1.  Cabima,  May,  1911  (Busck). 

EULBPmonS  RBCTIMAROO  Ouoite. 

10.  PortdBello,  February,  1911  (Busck). 

BULBPmonS  BLBCTAtiMW  ipedat. 

Similar  to  rectimargo  Guen6e,  but  with  the  white  margin  of  fore 
wing  very  narrow  or  obsolete  and  with  a  large  apical  brown  patch 
on  hind  wing.  Hind  wing  largely  or  entirely  shaded  with  ocher. 
The  specimens  average  slightly  larger  than  rectimargo.  Expanse, 
34  mm. 

Type.— No.  16439,  U.S.N.M.;  selected  from  the  10  Porto  Bello 
specimens,  in  aU  25  in  series;  Cuemavaca,  Mexico,  July,  1906  (W. 
Schaus) ;  Cordoba,  Mexico  (R.  MClller) ;  Orizaba,  Mexico,  September, 
1908  (R.  Mailer);  Mexico  City,  Mexico,  June,  1906  (R.  Muller);  Juan 
Vinas,  Costa  Rica,  May,  1906  (W.  Schaus);  San  Josfi,  Costa  Rica, 
October,  1906  (W.  Schaus);  Porto  Bello,  Panama,  February,  1911 
(A.  Busck);  Panama,  May,  1907  (W.  Schaus);  Merida,  Venezuela 
(S.  E.  Briceno);  Aroa,  Venezuela  (Schaus  collection). 

BULBPrnonS  GUTTATA  JtUdtt  and  Rofenboler. 

18.  Cabima,  May,  1911  (Busck);  Tabemilla,  Canal  Zone,  May, 
1907  (Busck);  Trinidad  River,  June,  1912  (Busck);  Corozal,  Canal 
Zone,  July,  1912  (J.  Zetek,  C.  P.  Crafts). 

SULBPIDOTIS  PBRLATA  GuMite. 

10.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Tabemilla, 
Canal  Zone,  May,  1907  (Busck);  Trinidad  River,  March  imd  June, 
1912  (Busck). 
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BIILEPII>C>TIS  TBSTACBICEPS  JtUdtt  and  Bogtiilioter. 

1.  TabemiUa,  Canal  Zone,  May,  1907  (Busck). 

XUUBFXDOnS  ALABASTASIA  Hfilmer. 

6.  Paraiso,  Canal  Zone,  January,  1911  (Busck):  Porto  Bello, 
Febraaiy,  1911  (Busck). 

SULBFTOOTIS  CAUDATA  Hankli-SdiMler. 

1.  Trinidad  River,  June  1912  (Busck). 

DTOBCYX  BOISTA  Bv. 

2.  Porto  Bello,  March,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

DTOMTX  COHSUQUIUIS  D|ar. 

1.  Chiriqui  (Schaus  collection). 

DYOICTX  IRTBRIOR  Hmfcli-Scliifln. 

1.  Cabima,  May,  1911  (Busck). 

DTOICTZ  ORA  Dyv. 

1.  Paraiso,  Canal  Zone^  February,  1911  (Busck). 

DTOPS?  TKLMSLA  Sehraiu 

1.  La  Chorrera,  May,  1912  (Busck). 

BOIBTOBIA  RUOO6A,ii0W  tpsdM. 

Sooty  black;  terminal  space  lighter,  but  broadly  tinted  with  pale 
brownish;  lines  obscure,  tJiie  outer  denticulate,  excuryed  over  cell, 
with  white  in  the  denticulations  outwardly,  similar  on  both  wings. 
Expanse,  15  mm. 

Type. — ^Male  No.  16922,  U.S.N.M.;  selected  from  a  series  of  six; 
Trinidad  River,  March,  1912  (Busck).  Others  from  Cabima,  May, 
1911  (Busck);  Alhajuelo,  April,  1911  (Busck);  Taboga  Island,  Feb- 
niary,  1912  (Busck). 

Resembles  B,  margindUa  Schaus,  but  is  smaller,  with  much  less  of 
the  pale  color  on  margin,  and  mesial  line  less  broadly  excurved.  B. 
turpis  Schaus  is  larger  and  darker.  B.  tenebrosa  Schaus  is  the  near- 
est, but  seems  different,  being  more  uniformly  colored  and  without 
the  distinct  whitish  sinuous  line  on  the  hind  wing  below  shown  in 
Tugosa. 

VLYVnXSOA  VIOSBNS  SciUHiB. 

2.  Cabima,  May,  1911  (Busck);  Trinidad  River,  June,  1912 
(Busck). 

FLTHTBHIA  COSTATA  Sdwii. 

2.  Cabima,  May,  1911  (Busck). 

FLSJNTJUUA  CJENTJUPOMJENSt  IMW  tpsdM. 

Brown,  not  very  dark;  diseal  dots  on  both  wings  large  and  black; 
lines  slender,  dark;  inner  curved;  orbicular  a  point;  outer  line  wavy, 
excurved  over  cell;  subterminal  line  a  trace;  costa  dotted;  a  terminal 
line  broken  at  the  veins.  Hind  wing  with  diseal  spot  and  outer  line 
like  fore  wing.    Expanse,  16  mm. 
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Type. — ^Female,  No.  15923,  U.S.N.M.;  selected  from  a  series  of  nine; 
La  Chorrera,  May,  1912  (Busck).  Others  from  Taboga  Island,  Fel>- 
ruary,  1912  (Busck);  Porto  Bello,  April,  1912  (Busck);  Corozal, 
Canal  Zone,  AprU,  1911  (Busck);  Trinidad  River,  Jime,  1912  (Busck). 

FLTHTBRIA  MELANOPASA,  imw  fpeciflt. 

Short  and  broad  winged;  black,  scarcely  irrorate,  but  enough  so  to 
show  the  lines  faintly  darker,  rather  broad;  inner  cxirved,  outer 
excurved  over  cell;  subtermined  indicated  by  pale  scales;  costa  with 
pale  dots;  discal  spot  faintly  yellowish,  oblique.  Hind  wing  with 
dark  discal  dot  and  outer  line,  very  faint.    Expanse,  13  nun. 

Type. — ^Male,  No.  15924,  U.S.N.M.;  selected  from  a  series  of  nine; 
La  Cliorrera,  May,  1912  QBusck);  others  from  Taboga  Island,  Feb- 
ruary, 1912  (Busck);  Corozal,  Canal  Zone,  March,  1911  (Busck). 

FLTIVTBRIA  IRRBSPONDBNS,  new  spedM. 

Dark  brown,  not  black;  costa  touched  with  an  ocherous  tint  to 
beyond  the  outer  line,  dotted  thence  to  apex;  lines  obscure,  dark, 
coarsely  and  slightly  waved;  discal  marks  reduced  nearly  to  oblitera- 
tion, a  few  white  scales  in  reniform;  a  terminal  dark  line  interrupted 
by  ocher  poiats  at  ends  of  veins.  Hind  wing  with  discal  dot,  obscure 
but  marked  by  a  few  white  scales;  mesial  line  dark,  angular. 
Expanse,  16  mm. 

Type. — ^Male,  No.  15925,  U.S.N.M.;  selected  from  a  series  of  six; 
all  males;  Trinidad  River,  March,  1912  (Busck).  One  other  from 
Corozal,  Canal  Zone,  Jime,  1912  (Busck). 

Ostha  nomian  Schaus  resembles  this,  but  is  browner,  narrower 
winged,  and  without  the  costal  pale  shading. 

PLTIVTBRIA  MAISBS,  new  tpedet. 

Smooth  dark  brown;  a  broad  bright  ocher  band  on  costa  to  beyond 
cell,  where  it  widens;  lines  lost;  a  group  of  yellow  scales  for  discal 
spot  on  hind  wing.  Palpi,  vertex  and  anterior  part  of  thorax  mixed 
with  yellow  scales.  Beneath,  costa  of  fore  wing  washed  with  yellow; 
hind  wing  yellow,  irrorated  with  brown;  a  broad  terminal  brown 
band.    Expanse,  15  mm. 

Type.— No.  15926,  U.S.N.M.;  Porto  Bello,  February,  1911  (Busck). 

The  specimen  is  badly  broken,  but  the  markings  visible. 

FLTirrSRIA  COIITBIVTA,  new  tpsdM. 

Bronzy  brown,  like  florens  Schaus.  Discal  mark  dark,  obscure; 
lines  obliterated,  visible  only  in  oblique  light;  outer  of  fore  wing 
blackish,  denticulate,  scarcely  excurved,  without  white  edgings- 
Line  of  hind  wing  bent  at  right  angles  in  the  middle;  no  terminal 
dots.    Expanse,  15  nun. 

Type.— Female  No.  15927,  U.SJ^.M.;  Trinidad  River,  June,  1912 
(Busck). 

Nearest  to  florens;  smaller  and  without  any  white  scales. 
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FLYHTBRIA  DILMIS,iia 

Wings  trlgonate,  normal.  Daxk  brown,  lines  pale,  ocherous 
tinted;  inner  nearly  straight;  outer  coarsely  wavy  and  excnrved 
somewhat  over  cell.  Stigmata  dark,  the  orbicular  with  a  white 
point,  reniform  with  two,  of  which  the  upper  is  minute;  very  nunute 
ocher  terminal  dots.  Hind  wing  similar;  no  discal  dot,  the  mesial 
line  pale,  curved.    Expanse,  16  mm. 

3V2>«.— Female,  No.  15928,  U.S.N,M.;  Cabima,  May,  1911  (Busck). 

FXTHTBSIA  SXnSFBNSt  nsw  fpeciflt. 

Somewhat  roimd-winged  like  irrespandena  or  Jlorens.  Brown-gray 
^th  a  violaceous  cast;  markings  reduced,  but  the  terminal  dots  of 
both  wings  dark  and  heavy,  narrowly  cut  by  pale  at  the  veins. 
I>iscal  marks  dark,  somewhat  limate;  outer  line  of  fore  wing  running 
close  in,  narrowly  excurved  over  discal  mark;  of  hind  wing  similar. 
Nothing  visible  in  terminal  field.    Expanse,  14  mm. 

I^y^.— Female,  No.  16929,  U.SJf.M.;  Trinidad  River,  Jime,  1912 
(Busck). 

VLXMTKKIA  COKYPHATA,  mm  tpsdM. 

Similar  to  carUriporiens,  but  the  wings  more  pointed  at  apex,  the 
discal  dots  inconspicuous;  liaes  slender,  blackish,  the  subterminal 
less  distinct  than  in  cerUriponena;  orbicular  a  black  dot;  reniform  on 
both  wings  dusky,  marked  by  white  scales.    Expanse,  14  mm. 

Type. — ^Male,  No.  15930,  U.S.N.M.;  selected  from  a  series  of  four; 
La  Chorrera,  May,  1912  (Busck).  Others  from  Trinidad  River, 
March,  1912,  and  Taboga  Island,  February,  1912  (Busck). 

FLTRTBSIA  URIFACTA,  mm  ipeciflt. 

Large,  bronzy  blackish,  like  cosiata,  but  less  brown  and  without 
the  white  subcostal  line;  lines  dark  as  in  costata,  obscure.  EUnd  wing 
with  central  line  only  shown;  reniform  with  a  few  white  scales;  a  pale 
dash  on  costa  opposite  and  three  before  apex;  minute  white  terminal 
points  as  in  castaia.    Expanse,  25  mm. 

I^.— Female,  No.  15931,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

FLXBTJCRIA  COVWOBMEEH,  mm  tpsdM. 

Dark  brown  with  olive-yellow  tint,  especially  through  median  area 
of  both  wings.  lines  distinct,  black;  inner  curved,  irregular;  outer 
denticulate,  excurved  over  cell,  followed  by  white  specks  in  the 
incisures;  reniform  lai^e,  black,  centered  by  white  scales;  terminal 
black  line  cut  by  pale  dots.  Hind  wing  with  discal  dot  and  outer 
line  as  on  fore  wing,  the  discal  dot  small.    Expanse,  18  mm. 

2Vp«.— Female,  No.  16932,  U.S.N.M.;  Trinidad  River,  March,  1912 
CBusck). 

Quite  distinct  from  any  of  the  forms  before  me,  though  of  the  same 
general  type. 


Digitized  by  VjOOQIC 


214  PR0CEBDIN08  OP  THE  NATIONAL  MUSEUM.  vol.  47. 

SubfaizLily  ^TXTPKNXN'-S:. 
RHUSmtA  NKLIASALIS  Walku. 

2.  Porto  Bello,  February,  1911  (Busck). 

KHiBSBHA  ZOUM,  IMW  tpedes. 

Aspect  of  nezula  Schaus,  but  the  male  without  the  fovea  in  the  disk 
of  hind  wing.  The  outer  line  makes  a  smaller  loop  beyond  the  vertical 
shade;  subterminal  line  without  white^  etc. 

Type. — Male,  No.  15944,  U.S.N.M.;  selected  from  a  series  of  nine, 
Trinidad  River,  Jime,  1912  (Busck) ;  La  Chorrera,  May,  1912  (Busck)  ; 
also  one  from  Zent  District,  Costa  Rica,  February,  1907  (W.  Schaus), 
this  latter  labeled  as  nezula. 


SHJBSBNA  DARCOHIS  ( 

2.  Trinidad  River,  June,  1912  (Buock). 

HOMOPYSAUS  VntmiS  Sduam. 

2.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

HOMOPTRALIS  BLONOATA  Sehraiu 

1.  Trinidad  River,  June,  1912  (Busck). 

HOMOPTRALIS  RIREXTS  Sdumt. 

1.  Trinidad  River,  June,  1912  (Busck). 

HOMOPTRALIS  PRAUSTAUS  HfllnM. 

2.  Trinidad  River,  March  and  June,  1912  (Busck). 

BCXTALBCTRA  PRECIS  AT JS  Hillmer. 

1.  Cabuna,  May,  1911  (Busck) 

MBTALBCntA  PUNCTILIIIBA  Walktr. 

2.  Porto  Bello,  April,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

Two  males  in  poor  condition,  apparently  referable  to  this  species. 

BCXTALBCntA  COITT ACTOn>BS.  mm  tpselM. 

Hind  wing  roimded,  finely  crenulate  on  the  margin.  Brown,  rather 
light  and  a  little  purplish.  Fore  wing  black  at  base,  the  inner  line 
just  beyond,  fine,  obscure;  orbicular  a  dot;  reniform  a  quadrate  patch, 
crossed  by  the  heavy  mesial  band,  slightly  incurved  below;  outer  line 
slender,  black;  subterminal  crenulate,  near  margin;  terminal  line 
crenulate  and  dotted.  Hind  wing  with  lai^e  discal  patch,  duplicated 
below  by  heavy  mesial  line;  outer  line  straight,  rather  heavy,  obsolete 
above  cell;  termen  as  on  fore  wing.    Expanse,  24  mm. 

Type.—Uale,  No.  15937,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck). 

Resembles  the  North  American  Jf.  contacta  Walker. 


BCXTALBCTRA  MONOPAIS,  M 

Small;  black  mixed  with  whitish  to  a  dark  gray;  discal  marks  of 
both  wings  large,  round,  black;  anal  tuft  of  male  ocher.  Lines 
black,  indistinct,  with  whitish  borders  more  distinct  than  the  lines; 
subterminal  line  white,  sinuous;  terminal  black  dots  with  white 
ones  in  the  fringe.  Hind  wing  with  mesial  line  without  white  edge. 
Expanse,  15  mm. 
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Type. — ^Male,  No.  15938,  U.S.N3iI.,  selected  from  a  series  of  six; 
Trinidad  River,  March,  1912  (Busck).  Others  from  Taboga  Island, 
February,  1912  (Busck);  Porto  Bello,  February,  1911  (Busck);  La 
Chorrera,  April,  1912  (Busck);  Corozal,  Canal  Zone,  July,  1912 
(C.  P.  Crafts). 

MSTALSCTRA  DmTMA,  nsw  tpedei. 

Dark  violaceous  brown,  somewhat  irrorate,  but  on  the  whole 
smooth;  lines  fine  black,  denticulate,  with  white  specks  in  the  hol- 
lows on  both  wings.  Fore  wing  blackish  shaded  at  base;  orbicular 
a  point;  reniform  small,  followed  by  a  white  patch;  subterminal 
line  obsolete.  Hind  wing  with  small  black  discal  dot,  crossed  by  a 
straight  black  shade  to  inner  margin;  a  marginal  crenulate  black 
line  on  both  wis^.    Expanse,  14  mm. 

Type.—UBle,  No.  15937,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

Palpi  upturned,  fringed  with  scales  in  front,  the  third  joint  roimd, 
small,  almost  spherical. 

MSTALBCTRA  MOCRTHKROS,  new  tpedes. 

like  didyma  in  color  and  markings,  but  nearly  twice  the  size; 
palpi  oblique,  smoothly  scaled,  the  third  joint  long  and  pointed. 
White  discal  spot  of  fore  wing  smaller  than  in  didyma.  Hind  wing 
with  mesial  black  band  slight.  No  dark  shading  at  base  of  wings, 
the  general  tone  rather  lighter.    Expanse,  22  mm. 

IVpe.— Male,  No.  15940,  U.S.NjM.;  La  Chorrera,  May,  1912 
(Busck). 

MBTALBCTRA  TRISTIOMA;  asw  tpedei. 

Palpi  oblique,  second  joint  with  hairs  on  upper  side,  third  long, 
acute.  Ground  color  of  fore  wing  whitish,  shaded  with  violaceous 
gray;  inner  line  marked  by  a  triangle  on  costa;  a  large,  round  black 
spot  just  above  the  inner  margin;  mesial  violaceous  shade  twice 
waved,  shaded  outwardly;  outer  line  obscure,  in  whitish;  an  apex 
violaceous  gray;  a  black  triangular  spot  near  middle  of  margin  and  a 
small  one  above  tomus ;  margin  darker  violaceous  shaded  with  whitish 
subterminal  line;  terminal  line  fine,  black,  crenulate  on  both  wings. 
E^anse,  20  mm. 

Type.— Male,  No.  15941,  U.S.N.M.;  Trinidad  River,  March, 
1912  (Busck). 

MBTALBCTRA  PASALAPPA,  new  epedes. 

Resembles  Homopyralis  lappa  Druce.  Purplish  ground  of  Yrmg^ 
less  dense,  more  irrorate  with  whitish;  inner  line  with  only  a  narrow 
black  costal  patch,  not  the  lower  markings;  subapical  patch  tnmcate 
apically,  not  semicircular;  discal  mark  black,  narrow,  nearly  broken/ 
Hind  wing  with  large  somewhat  coroma-shaped  discal  bar.  No  black 
patches  on  central  line.    Expanse,  26  mm. 

Type.— Female,  No,  15942,  U.S.NJil.;  Cabima,  May,  1911  (Busck.) 
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MBTALECTSA  DIVBR8ATA,  new  ipectot. 

Ground  color  light  reddish  gray,  washed  with  dark  purple  shades. 
On  the  fore  wing  the  shade  covers  the  lower  half  of  base  and  space 
from  mesial  to  outer  lines  and  runs  out  centrally  to  margin.  On  hind 
wing  it  covers  all  but  the  narrow  base  of  wing.  Lines  slender^  dark, 
wavy;  inner  line  crossing  the  punctiform  orbicular;  mesial  line  across 
the  narrow  reniform;  outer  excurved  above;  subterminal  line  a  dark 
even-shaded  band.  Hind  wing  with  inner  line  at  edge  of  the  pale 
area;  outer  line  denticulate,  obscured  in  the  dark  color.  Black 
terminal  crenulate  lines  on  both  wings.    Expanse,  19  mm. 

Type.—Usle,  No.  16943,  U.S.NJI.;  Corozal,  Canal  Zone,  April, 
1911  (Busck).  Also  a  female  from  the  same  place,  Jmie,  1912 
(Busck). 

IfULXLOCHA  BnunULALIS  Walter. 

1.  La  Chorrera,  May,  1912  (Busck). 

MXJLBLOCHA  CBUTA  ScliMt. 

1.  La  Chorrera,  May,  1912  (Busck). 

IfULXLOCHA  CALUORAMBCA  Hfltaer. 

1.  Corozal,  Canal  2iOne,  March,  1911  (Busck). 

IfULXLOCHA  AONA  Dmce. 

1.  Corozal,  Canal  Zone,  August,  1912  (C.  P.  Crafts). 

MULBLOCHA  SXTBIVIORA  Schans. 

6.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Trinidad  River,  June,  1912  (Busck). 

BAlflANA  VBLTTT A  Sdutos. 

1.  Trinidad  River,  March,  1912  (Busck). 

BAlflANA  POmj  Folder. 

1.  Paraiso,  Canal  2iOne,  February,  1911  (Busck). 

BANIANA  PROJICIBNS  Butter. 

3.  Taboga  Island,  February,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  Alhajuelo,  April,  1911  (Busck). 

BAKIANA  TmcnCOLUS  Walker. 

1.  Trinidad  River,  June,  1912  (Busck). 

BAKIANA  PHRUZUS  Schaoa. 

1.  La  Chorrera,  May,  1912  (Busck). 

PHAROA  ANDACA  Dmce. 

1.  Cabima,  May,  1911  (Busck). 

PHAROA  ABSORPTAUS  Walker. 

2.  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June,  1912 
(Busck). 

HBRiamODBS  CONCATENALIS  Walker. 

2.  La  Chorrera,  May,  1912  (Busck). 

HBRMnnODBS  raSULSA  Docnln. 

1.  Trinidad  River,  March,  1912  (Busck), 

HBRMDnODBS  ATRISIONATA  Walker. 

1.  La  Chorrera,  May,  1912  (Busck). 
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HSRMINIODBS  LATRIS  Scfaans  (?). 

3.  La  Chorrera,  May,  1912  (Busck). 

The  specimens  (male  and  female)  are  near  the  female  type  of  latris, 
but  not  identical. 

HBSMIRIODBS  LONOISTRIATA  ScliMM. 

3.  La  Chorrera,  May,  1912  (Busck). 

PTBRHBMIA  BXCISSA  Sdurat. 

1.  Cabima,  May,  1911  (Busck). 

ANOBA  TRIGONOroSS  Walter. 

1.  Taboga  Island,  June,  1912  (Busck). 

POBSULA  TDf  cnCOIUS  Walker. 

2.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

TRAUAZA  LUA  Dnice. 

4.  Taboga  Island,  February,  1912  (Busck);  La  Chorrera,  May, 
1912  (Busck). 

POGOPUS,  new  genus. 

Proboscis  well  developed;  palpi  porrect,  extending  about  the  length 
of  the  head  in  the  male,  fringed  with  long  hair  beneath  to  the  tip,  in 
the  female  the  second  joint  thickened  with  scales,  the  third  long, 
smooth ;  front  smooth ;  eyes  large,  round ;  antennae  of  male  with  bristles 
and  cilia,  of  female  with  the  bristles  somewhat  smaller;  abdomen  with 
a  small  tuft  at  base;  metathorax  with  small  high  posterior  crest;  tibiaB 
of  male  with  abundant  long  hair,  of  female  with  slight  hair  without. 
Fore  wing  with  apex  slightly  produced,  square;  areole  present,  vein 
7  from  its  apex,  8-9  long-stalked,  10  from  upper  side  of  aerole.  Hind 
wing  with  vein  6  strong,  from  well  below  middle  of  discocellulars; 
3-4  shortly  stalked. 

Type  of  the  genua. — Pogopus  mictochroma,  new  species. 

POOOPUS  MICTOCHROICA,  new  f peete. 

Ocher-brown,  mixed  with  mottlings  of  lighter  ocher,  shaded  and 
lined  with  dark  brown.  A  dot  at  base;  inner  line  straight  across 
wing,  coarsely  waved;  outer  line  excurved  over  cell,  wavy  below;  a 
brown  shade  in  upper  half  of  median  space,  often  absent;  orbicular 
a  black  dot;  reniform  a  white  speck;  subterminal  shade  irregular, 
inbent  opposite  cell,  edged  without  with  ocherous;  margin  dark- 
shaded.  Hind  wing  blackish  fuscous.  Expanse,  male  29  mm.,  female 
25  mm.  • 

Type. — ^Male,  selected  from  three  males,  15  females.  No.  16440, 
U.S.N3I.;  Cabima,  May,  1911  (Busck);  La.  Chorrera,  May,  1912 
(Busck);  Trinidad  River,  June,  1912  (Busck). 

A  rather  large  frail  species,  looking  like  Poena,  but  with  squarer, 
bioader  wings. 

POSRA  POSXSCTAIIS  ChMote. 

10.  Porto  Bello,  April,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck);  Trinidad  River,  June,  1912  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (J.  Zetek  and  C.  P.  Cirafts). 
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LBPTOCTBIflSTA  DUBIA  Warren. 

7.  Trinidad  River,  March,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

Three  males  appear  typical;  the  four  others  (2  males  and  2  females) 
are  darker,  less  dktinctly  marked,  and  may  not  be  the  same. 

LBPTOCTElllSTA  ip. 

4.  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June,  1912 
(Busck). 

Smaller  and  lighter  than  L.  dvMa,  the  female  with  much  ocher  at 
base  of  hind  wing.-  Possibly  another  species,  but  it  seems  unsafe  to 
name  it. 

OALANDA  FUITBRBA  Wamn. 

3.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck). 

All  in  poor  condition,  as  is  likewise  my  single  named  specimen  (from 
Costa  Rica,  identified  by  Schaus).  This  seems  extremely  close  to 
Leptoctenista  dubia,  and  possibly  is  that  species.  The  material  is  too 
poor  for  certainty. 

SBJBCTAIUA  PHARTTSAUS  WaOrer. 

1.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

SCOPIFBRA  HIACISALIS  Walker. 

2.  Porto  Bello,  March,  1911,  and  April,  1912  (Busck). 

MELINA  HIRTIPALPIS  Walker. 

3.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Trinidad  Eiver, 
March,  1912  (Busck);  La  Chorrera,  May,  1912  (Busck). 

PTBROPRISTA  ALBIPU1TCTALI8  Drooe. 

6.  Taboga  Island,  February,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June, 
1912  (Busck). 

IfiBRODBS  COLOMBALIS  Oaeii6e. 

1.  Cabuna,  May,  1911  (Busck). 

ATOPOMORPHA  SmOULAIUS  Warren. 

1.  Porto  Bello,  May,  1912  (Busck). 

BCASnOOPHORXrS  LTSIZONA  Drooe. 

6.  Trinidad  River,  March,  1912  (Busck);  Porto  Beflo,  February, 

1911  and  April,  1912  (Busck);  Corozal,  Canal  Zone,  July,  1912  (C.  P. 
Crafts). 

MBGACHTTA  PRIASSAUS  talker. 

24.  PortoBello,February,  1911  (Busck);  Taboga  Island,  February, 

1912  (Busck);  Trinidad  River,  March,  1912  (Busck);  Cabima,  May, 
1911  ^usck);  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (C.  P.  Crafts). 

BLSPTIN A  CARADIUNALIS  Oaeii6e. 

37.  Cabuna,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Trinidad  River,  June,  1912  (Busck);  Corozal,  Canal  Zone,  June,  1912 
(Busck),  and  July,  1912  (J.  Zetek,  C.  P.  Crafts). 
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The  series  runs  smaller  than  one  from  the  United  States  before  me 
and  has  more  tendency  to  have  black  points  before  the  subterminal 
fine,  but  seems  inseparable  specifically. 

PALTmS  SUBMAROnfATA  Schcm. 

2.  Trinidad  Biver^  March  and  June,  1912  (Busck);  La  Chorrera, 
May,  1912  (Busck). 


PAITmS  INCT71U08A,  new  i 

Similar  to  P.  suhmarginalis  Schaus,  but  smaller,  browner,  the  mid- 
dle line  of  fore  wing  strongly  bent  as  well  as  the  outer  line.  Hind 
wing  stained  with  dark  brown  on  middle  of  outer  margin,  the  lines 
normal,  not  crowded  toward  the  margin  in  the  female.  Male  with 
the  middle  legs  not  modified,  smooth,  tibies  with  one  long  and  one 
short  end  spurs.    Expanse,  male,  15  mm.;  female,  18-21  mm. 

Cotypes.— One  male,  two  females.  No.  15945,  U.S.N Jtf.;  Corozal, 
Canal  Zone,  July,  1912  (J.  Zetek),  male;  (C.  P.  Crafts)  female;  Trini- 
dad  River,  March,  1912  (Busck),  female. 

ETPEICA  LBUCTSA  Drooe. 

2.  Cabima,  May,  1911  (Busck);  Trinidad  River,  March,  1912 
(Busck). 

HTPKRA  PACmCA  WaUcot. 

6.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek,  C.  P.  Crafts). 
COLA,  new  genus. 

Fore  wings  with  veins  7-10  stalked,  11  from  cell;  hind  wing  with 
3-4  shortly  stalked,  5  very  slightly  depressed  at  base;  frons  without 
prominence;  thorax  and  abdomen  without  crests;  proboscis  rather 
weak  but  distinct;  palpi  oblique,  the  second  joint  long,  blade-like, 
compressed,  fringed  with  scales  above,  the  third  long,  pointed. 

Type  of  the  genua. — Cola  nobis ,  new  species. 

COLA  HABIS,  iMW  ipadM. 

Fore  wing  dark  brown,  densely  powdered  over  an  ocherous  ground; 
outer  margin  centrally  darker  shaded;  two  minute  black  dots  in  cell; 
outer  line  slender,  dark,  with  slight  pale  outer  edge,  straight,  bent  at 
right  angles  in  its  upper  third.  Hind  wing  blackish  fuscous.  JEx- 
panse,  12  mm. 

Cotypes. — ^Two  specimens.  No. .  15896,  U.S.N3I.,  selected  from  a 
series  of  thirteen;  Porto  Bello,  February,  1911  (Busck);  Corozal, 
Canal  Zone,  April,  1911  (Busck);  Cabima,  May,  1911  (Busck);  La 
C!horrera,  May,  1912  (Busck). 

HOPOTHIA,  new  genus. 

Frons  without  prominence;  tongue  well  developed;  palpi  upturned, 
second  joint  slightly  thickened  with  scales  in  front,  third  smooth, 
rather  long;  vestiture  scaly;  abdomen  without  crests.  Fore  wing 
with  VOIDS  2-3  shortly  stdked,  running  close  together,  4-5  arising 
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close  together  and  diyergent  near  margin,  veins  2-5  thickened  on 
their  basal  three-fourths,  6  below  angle  of  cell,  7-10  stalked,  7  arising 
before  9,  11  from  cell,  free,  straight.  Hind  wing  with  3-4  from 
angle  of  cell,  6  below  middle  of  cross-vein,  6-7  from  apex  of  cell,  8 
anastomosing  with  cell  nearly  to  middle. 

Type  of  the  genua. — Hopoihia  hisUgma,  new  species. 


HOPOTHIA  msnOMA,  nc 

Fore  wing  light  cameous  brown,  with  a  few  scattered  irrorations  or 
groups  of  scales  of  dark  brown;  a  small  rounded  dark  brown  spot  on 
middle  of  costa.  Hind  wing  pale  fuscous,  irrorated  with,  scattered 
single  dark  brown  scales.    Expanse,  13  mm. 

Cotyfes.—'TYfO  males,  No.  15906,  U.S.N3i.;  Taboga  Island,  Febru- 
ary, 1912  (Busck);  La  Chorrera,  May,  1912  (Busck). 

CRAMBOPHILIA,  new  genus. 

Fore  wing  with  veins  7-10  stalked,  11  from  the  cell,  free.  Hind 
wing  with  3-4  shortly  stalked,  8  anastomosing  with  the  cell  near  base 
only,  4  slightly  depressed  at  base.  Frons  without  prominence; 
thorax  and  abdomen  without  crests;  proboscis  moderately  well  devel- 
oped; palpi  upturned,  the  second  joint  reaching  vertex  with  slight 
fringe  of  scales  in  front,  third  short,  blunt,  smooth. 

Type  ofihe  genua, — OrambopMlia  majarcula,  new  species. 

CRAMBOPmUA  MAJORCULA,  haw  ipedst. 

Fore  wing  long,  the  margins  subparallel,  sordid  brownish  gray, 
becoming  brown  on  the  margin,  the  irrorations  denser;  base  of  costa 
dark  brown;  a  row  of  terminal  brown  dots  continued  around  apex;  a 
group  of  brown  scales  for  discal  dot  and  scattered  others  representing 
the  outer  line,  bent  outward  beyond  cell.  Bind  wing  dark  fuscous. 
Expanse,  10-11  nun. 

Coiypes.—Tbxee  specimens.  No.  15902,  U.S.N3I.;  Porto  Bello,  Feb- 
ruary, 1911  (Busck);  Alhajuelo,  April,  1911  (Busck);  Cabima,  May, 
1911  (Busck). 

CRAMBOPmUA  Mm ORCULA,  new  f peete. 

Fore  wing  straw  color;  a  broad  ocher  shade  in  center  of  wing,  not 
reaching  costa;  terminal  brown  dots  continued  around  apex  and  two 
more  near  middle  of  costa;  scattered  brown  irrorations  in  and  below 
cell  and  some  scales  representing  the  outer  line.  Hind  wing  faintly 
irrorated  with  brown,  shaded  with  ocher  in  cell.    Expanse,  9.5  nun- 

Cotypes. — Four  specimens.  No.  15903  U.S.N.M.;  Corozal,  Canal 
Zone,  March,  1911  (Busck);  Alhajuelo,  April,  1911  (Busck);  I'* 
Chorrera,  May,  1912  (Busck). 

TINEOCEPHALA,  ne-w  genus. 

Fore  wing  with  veins  7-10  stalked,  11  free;  hind  wing  with  3-4 
stalked,  8  anastomosing  with  the  cell  near  base  only;  frons  without 
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prominence;  thorax  and  abdomen  without  crests;  proboscis  moder- 
ately well  developed.  Palpi  upturned,  the  second  joint  long  with 
fringe  of  scales  on  front  side,  third  joint  long,  pointed,  naked.  Scales 
of  head  long  and  abundant,  curving  smoothly  over  to  join  those 
of  thorax. 
Type  of  the  genus. — Tineocephala  judis,  new  species. 

TIHBOCBPHALA  JUDIS,  new  fpedM. 

Fore  wing  long,  narrow,  the  margins  subparallel;  sordid  ocherous, 
dusted  with  gray,  the  margin  and  fringe  shaded  with  this  color;  a 
minute  distinct  black  discal  spot;  costa  black  at  base,  with  alternating 
dark  and  pale  specks  outwardly;  outer  line  obsolescent,  dark,  pow- 
dery, forming  a  right  angle  in  its  upper  third.  Hind  wing  sordid 
whitish,  darker  on  the  margin.    Expanse,  12  mm. 

Cotypes. — Four  specimens.  No.  16901,  U.S.N.M.;  La  Chorrera, 
May,  1912  (Busck). 

Family  LASIOCAMPIDiE. 


PROSmOHS  CASTXJIXI7Z»]M 

Blackish  brown;  lines  indistinct,  straight,  pale,  four,  slender, 
whitish,  all  converging  slightly  on  inner  maigin  and  a  little  bent  on 
costa;  discal  dot  a  minute  white  speck;  subterminal  line  wavy, 
macular,  pale,  obsolescent;  two  small  black  specks  above  tomus. 
Hind  wing  with  pale  straight  mesial  shade  and  outer  curved  one. 
Expanse,  80  mm. 

Cotypes.— Two  males,  No.  15946,  U.S.N.M.;  Cabima,  May,  1911, 
(Busck);  La  Chorrera,  May,  1912  (Busck). 

Similar  to  P.  quadrilineta  Barnes  aild  McDunnough,  but  darker, 
larger,  the  lines  less  convergent,  the  markings  less  distinct.  Appar- 
ently a  derivative  of  P.  peruviana  Druce,  but  the  markings  much  less 
distinct. 


PROIUFRONS  AIVTOIOA  I 

2.  Cabuna,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

TOLTPB  NANA  Draee. 

6.  Trinidad  River,  March  and  June,  1912  (Busck) ;  Alhajuelo,  April, 
1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

TOLTPB  MSZICANA  H^nkli-Sdiilf «. 

1.  La  Chorrera,  May,  1912  (Busck). 

A  female,  the  median  lines  strongly  approximated. 

TOLTPB  TARUDA  Sdunn. 

1.  Porto  Bello,  February,  1911  (Busck). 

TOLTPB  STNOBCXmA  Dyw. 

2.  Empire,  Canal  Zone  (D.  D.  Gaillard). 

Bred  from  a  pod-shaped  communal  nest  pendant  from  a  branch. 

AKTACB  FONCnSTSIOA  WaOcM. 

2.  Porto  Bello,  March  ,1911  (Busck);  Cabima,  May,  1911  (Busck). 
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CLAPHB  MAIUA  Sdurat. 

1.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

CLAPHB  MSLAHCHOUCA  Butler. 

1  Trinidad  Eiver,  March,  1912  (Busck). 

CLAPHB  CARAIONA  Sdumf. 

1.  Alhajuelo,  April,  1911  (Busck). 

CLAPHB  8X7BMAROINALIS  WaOnc 

3.  Trinidad  River,  March,  1912  (Busck). 

CLAPHB  SOBRINA  Scbftot. 

1.  Corozal,  Canal  Zone,  April,  1912  (Busck). 

CLAPHB  CHARAX  Dmce. 

1.  Trinidad  River,  March,  1912  (Busck). 

CLAPHB  DISCORICA,  new  ■pedee. 

Brown,  the  basal  space  suffused  with  black;  median  lines  slender, 
black,  approximate,  wavy,  parallel,  inclosing  a  narrow  whitish  median 
space  and  large  oval  discal  black  spot;  lines  duplicated,  the  inner  by  a 
waved  shaded  line  within,  the  outer  by  a  narrow  line  without;  sub- 
terminal  line  waved,  faint,  shaded,  submacular;  terminal  pale  dots 
preceded  by  a  dusky  line.  Hind  wing  with  costo-apical  quadrate 
white  patch  and  mesial  straight  dark  line.    Expanse,  25  nmi. 

Type.— Male  No.  15947,  U.S.N.M.;  Taboga  Island,  February,  1912 
(Busck). 

Near  C.  ohtusa  Herrich-Sch&ffer,  but  the  median  space  narrower 
and  whiter,  the  lines  more  distinct  and  strongly  duplicated. 

CLAPHB  VrrTABXJllDA,  new  ipedee. 

Thorax  and  inner  margin  of  fore  wing  violet-brown;  the  rest  of  the 
wing  clay-brown,  irrorated  with  red-brown,  forming  four  lines  of 
strigaB  on  outer  half;  dark  area  along  inner  margin  occupies  the  base, 
becomes  narrow  centrally  and  widens  to  a  quadrate  patch  on  tomus. 
BLind  wing  reddish  brown  suffused,  showing  only  clay-colored  incep- 
tions of  wavy  lines  on  costa.    Expanse,  36  mm. 

Type,— lisle  No.  15948,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

Colors  of  C.  mama  Schaus  from  Brazil,  but  witii  pattern  and  size 
of  C.  larikesteri  Schaus  from  Costa  Rica. 

OCHA  UBHITBS  Drace. 

1.  Porto  Bello,  February,  1911  (Busck). 

Family  LIPARIDJE. 

CAVmiA  TIBIALIS  Walker. 

4.  Corozal,  Canal  Zone,  March,  1911  (Busck);  Alhajuelo,  April, 
1911  (Busck). 

Provisionally  listed  under  this  name.  The  three  from  Corozal  have 
the  fore  wing  shaded  with  brown,  especially  over  disk.  The  one  from 
Alhajuelo  is  all  white.  There  may  be  two  species  represented,  both 
distinct  from  tibialis,  but  the  condition  of  the  material  is  too  poor  to 
make  the  specimens  into  types. 
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ICAlfTRUDA  CHIRONOMUS  Dyar. 

1.  Trinidad  River,  Marcli,  1912  (BuBck). 

Pale  brown,  rather  than  the  chocolate  brown  of  typical  chironomus 
from  the  Guianas^  but  with  the  same  markings. 

MAliTRXTDA  BKRATICA  Sdunn. 

2.  Trinidad  River,  March,  1912  (Busck). 

TROCHDBA  PURA  Walktr. 

1.  Porto  Bello,  April,  1912  (Busck). 

PACHTFLASnS  APICALIS  Feldw. 

1.  Trinidad  River,  March,  1912  (Busck). 

Family  NOTODONTIDJE. 

CAUXDRMA  lAARMORSA  Butter. 

3.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

CiOXBDBMA  JOGASTA  ScliMt. 

1.  La  CShorrera,  May,  1912  (Busck). 

MARTHDXA  RTJFBSCBNS  Setaatn. 

4.  Trinidad  River,  March,  1912  (Busck);  Cabuna,  May,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck);  Porto  Bello,  AprU,  1912 
(Busck).  ^ 

PHBDOSIA  TXmSSDA  MSkUk. 

1.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 
Prodymiotis  apicenoiata  Dognin*  is  a  synonym  of  this. 

RTSTALBA  PLUMZPBS  Sctaaos. 

6.  Trinidad  River,  March,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

HTSTALBA  HTSXTTS  CrunAr. 

1.  Trinidad  River,  March,  1912  (Busck). 

BTSTALRA  LOPHOCBRA.  haw  ipadM. 

Male  antennae  with  bristles  and  cilia,  the  apical  third  thickened, 
carved  and  bearing  rufous  hair,  tips  simple.  Wings  narrow,  the  costa 
expanded  near  base.  Pattern  of  markings  of  gvitulana  Schaus, 
T^umipes  Schaus,  and  f off  ex  Dognin,  gray  with  blotches  of  green; 
basal  area  brown  shaded  on  costa';  a  row  of  black  dots  in  the  cell  and 
blackish  blotches  on  inner  margin;  inner  line  distinct,  double  excurved 
in  cell,  slightly  dentate;  outer  line  obsolete,  very  faintly  indicated  in 
brown;  a  minute  black  discal  dot  and  some  blotches  in  submedian 
space;  a  blackish  subapical  band  on  costa;  subterminal  line  black, 
dender,  a  little  irregular  only,  sharply  drawn  in  below  vein  2.  liind 
wing  grajdsh  brown,  paler  just  at  base.  Legs  with  long  hairs.  Abdo- 
men without  lateral  tufts.    Expanse,  44  mm. 

Coiypes.— Two    males.    No.    15949,    U.S.N.M.;  Trinidad    River, 
March,  1912  (Busck). 

i  Ann.  Ent.  8oc.  Belg.,  vol.  5i,  1909,  p.  75. 
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LT8ANA  PLTTSIANA  J 

1.  Trinidad  River,  March,  1912  (Busck). 

PBIITOBOSA  XTUROIDBS  WalkM. 

3.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Trinidad  Siyer, 
June,  1912  (Busck). 

ELTMIOns  PURPURASCSNS  Butter. 

1.  Trinidad  River,  June,  1912  (Busck). 

BRAOXSA  OARLBPPI  Dnioo. 

2.  Cabima,  May,  1911  (Busck). 

E.  sdbvhsa  Schaus  is  a  synonym  of  this. 

CRmODBS  STRIOLATA  Sdurai. 

1.  Cabima,  May,  1911  (Busck). 

CIUNODBS  RTTSEMiB  Butter. 

1.  Paraiso,  Canal  Zione,  June,  1911  (Busck). 

LIRIMIRIS  TRXmCATA  Honkh-Schaffer. 

2.  La  Chorrera,  May,  1912  (Busck). 

LBPASTA  MDCTA  MVKhter. 

1.  Cabima,  May,  1911  (Busck). 

DmnOUA  AROSnrnJOfBA  Dmoo. 

1.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

BBTOIA  AROATA  Sdutos. 

1.  Cabima,  May,  1911  (Busck). 

The  true  arocUa  has  the  hind  wings  of  the  male  narrowly  nearly 
pure  white.* 

DRUOERA  MORONA  Drace. 

3.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

CERURA  RARATA  WaUcer. 

1.  Trinidad  River,  May,  1911  (Busck). 

CBRURA  LAQUBATA  Scluras. 

2.  Cabima,    May,    1911    (Busck);  Trinidad    River,    June,    1912 
(Busck). 

CERURA  LANCEA  Schaut. 

4.  Cabima,  May,  1911  (Busck). 

CERURA  DANDON  Dnxoe. 

1.  Trinidad  River,  May,  1911  (Busck). 

1  Two  other  species  were  oonfased  with  aroaia  in  the  collection.    They  may  be  designated  as  foUowi: 

BBTOLA  DENSISSIMA,  new  species. 

Male  antanneB  blpectinate  cm  basal  half.  Fore  wing  with  the  marlring»  finer  and  more  densely  crowded 
than  in  aroataf  the  oosta  not  darkly  shaded;  pale  suboostomedlal  area  not  oontrasted,  without  a  distinct, 
pale  ray  to  apex;  central  ray  at  yein  5  divided  by  a  double  brown  streak.  Hfaid  wing  fuaoous  tlnced, 
especially  on  the  veins,  inner  margin,  and  terminally.    Expanse,  43  mm. 

Cblypet,—Toat  males,  l^o.  15950,  XJ.8.N  Ji.;  St.  Jean,  Maroni  River,  French  Onlana,  May,  1904  C^' 
Schaus);  Geldersland,  Surinam  River,  Dutch  Qulana  (W.  Schaus);  Omai,  British  Onlana  (W.  Scbaus)- 

BETOLA  APOSTATICA,  new  species. 

Male  antennse  subserrate  and  lissclculate.  Fore  wing  with  the  markingB  coarse,  broad,  and  op6D;oeDtiai 
day-colored  area  running  from  base  to  apex  as  in  arooto,  washed  with  red-brown,  not  olive  as  in  orosta; 
no  pale  ray  at  apex;  ray  at  vein  6  reduced  to  a  streak  with  an  angled  mark  above.  Hind  wing  tascoos 
tinged,  especially  on  tamer  and  outer  margins;  veins  dark.   Expanse,  45  mm. 

CMypef.— Four  males,  Ko.  15951,  U.8.N.M.;  Rio  Potaro,  British  Oulana  (W.  J.  Kaye);  Omai,  Briti^ 
Qaiana  (W.  Schaus);  St  Jean,  Manmi  River,  French  Quiana,  July,  1904  (W.  Sdiaos). 
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HSTSROCAMPA  ITOTABIUS  Sctaaos. 

1.  Paraiso^  Canal  Zone,  January,  1911  (Busck). 

HBISROCAMPA  L£CA  Sdumf. 

1.  La  Chorrera,  May,  1912  (Busck). 

HBTXROCAMPA  FXTKCTATA  Drooe. 

2.  Taboga  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone, 
June,  1912  (Busck). 

HBTEROCAMPA  TDKA  SdMos. 

3.  Paraiso,  Canal  Zione,  January  and  February,  1911  (Busck); 
Porto  Bello,  April,  1912  (Busck). 

The  Porto  Bello  specimen  is  a  male,  agreeing  with  the  type  from 
Colombia,  but  small.  The  two  females  from  Paraiso  are  darkly 
suffused,  showing  only  a  trace  of  the  mesial  light  marking;  but  as 
die  female  of  tuna  was  heretofore  unknown,  this  may  be  the  normal 
marking  of  that  sex. 

HBTKROCAMPA  VnUDBSCSNS  Walter. 

1.  Cabima,  May,  1911  (Busck). 

HBTKROCAMPA  LOPODITBS»  new  ipectot. 

Blackish  and  brown,  a  little  green  tinted  especially  along  costa. 
Lmer  line  white,  angular,  showing  a  sharp  zigzag  next  to  inner 
margin,  within  which  is  a  basal  ocherous  ray,  edged  with  black  below; 
discal  mark  brown  with  reddish  field;  outer  line  geminate,  reddish 
filled,  becoming  white  above  inner  margin;  subterminal  spots  black. 
Hind  wing  with  costal  edge  gray,  crossed  by  a  waved  pale  line;  discal 
area  more  or  less  pale;  fuscous  shaded  with  linear  terminal  line. 
Expanse,  33-37  nmi. 

Cotypes.  Three  males,  No.  15952,  U.S.N.M.;  Paraiso,  Canal  2jone, 
Panama,  January,  1911  (A.  Busck);  Tuis,  Costa  Rica,  June,  1907 
(W.  Schaus);  Sixola  River,  Costa  Rica,  March,  1907  (W.  Schaus). 

Allied  to  JET.  proba  Schaus,  less  green  and  with  distinctive  markings 
on  inner  margin.  Mr.  Schaus  did  not  make  a  positive  determination 
of  this  species.  He  evidently  recognized  it  as  distinct,  but  did  not 
wish  to  describe  it. 

MASCHANB  ERILATIPK1III18  WaUcer. 

1.  Alhajuelo,  April,  1911  (Busck). 

HHUDA  TOCULA  Cnoier. 

1.  Cabima,  May,  1911  (Busck). 

ICALOCAMPA  BCATItALIS  ScliMt. 

1.  Corozal,  Canal  Zone,  April,  1911  (Busck). 

BLERATBNUIS  Sditiis. 

1.  Trinidad  River,  March,  1912  (Busck). 

BITAItOIA  DISTINOlTElfDA  Walter. 

22.  Paraiso,  Canal  Zone,  January,   1911    (Busck);  Porto  Bello, 
February,  1911  (Busck);  Alhajuelo,  April,  1911  (Busck). 
84843*--ProcJ^.M.vol.47--14 ^15 
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RIFAROIA  MTCONOS  Sdurat. 

5.  ParaisOi  Canal  Zone,  January  and  February,  1911  (Busck); 
Porto  Bello,  February,  1911  (Busck);  Trinidad  River,  March,  1912 
(Busck). 

RIFAROIA  PRBSBmCA,iiew  fpectot. 

Light  gray;  at  base  of  fore  wing  a  curved  black  streak  stained 
with  brown  from  base  to  inner  margin  at  inner  line;  inner  line  double, 
curved,  dentate,  cutting  off  a  dark  gray-filled  blotch  on  costa;  reni- 
form  constricted,  with  an  inner  appendage  above;  outer  line  double, 
stained  with  brown,  limulate,  followed  by  a  row  of  round  black 
blotches,  encircled  by  gray  and  clouded  without  the  line  from  costa 
subapically  and  approximate  to  outer  line  below;  subterminal  linear, 
black,  dislocated  into  segments  above  and  projected  on  the  veins 
below.  Hind  wing  whitish  at  base,  dark  fuscous  without;  fringe 
white.    Expanse,  42  mm. 

Coiypes. — ^Three  females.  No.  15953,  U.S.N.M.;  Taboga  Island, 
Panama,  February,  1912  (A.  Busck);  Sixola  River,  Costa  Eica, 
August,  1907  (W.  Schaus). 

Closely  aUied  to  R.  prserupta  Dognin  from  French  Guiana,  which, 
however,  lacks  the  basal  arc  and  has  the  hind  wing  less  whitish  at 
base.  The  Sixola  River  specimen  is  marked  "if.  condita  Schs. 
fide  B.  M."  but  I  can  not  associate  it  with  the  male  type  of  condita,  of 
which  we  have  no  female.  The  Tuis  specimen  is  marked  *'mycono8 
Schs.  9  "  but  the  type  of  myconos  from  Peru  is  a  female  and  clearly 
distinct. 

NAVARCOSTBS  UMNATIS  Sdurat. 

1.  Cabuna,  May,  1911  (Busck). 

NAPRBPA  CTLLOTA  Dnice. 

1.  Cabuna,  May,  1911  (Busck). 

NAPRBPA  PLBXIFBRA  Sdurat. 

2.  La  Chorrera,  May,  1912  (Busck). 

NAPRBPA  PULCHBRU  Dnsce. 

1.  Cabima,  May,  1911  (Busck). 

HBBaCBRAS  ILAVBSCBNS  Sdurat. 

1.  Porto  Bello,  February,  1911  (Busck), 

HBBaCBRAS  OLBAOINA  Docnln. 

1.  Porto  Bello,  February,  1911  (Busck). 

HBBaCBRAS  PLANA  Butler. 

1.  Cabuna,  May,  1911  (Busck). 

HBBaCBRAS  VBCINA  Sdurat. 

1.  Porto  Bello,  March,  1911  (Busck). 

HBBaCBRAS  CIARKI  Sdurat. 

1.  Cabima,  May,  1911  (Busck). 

The  type  of  darH  is  a  male  with  large  black  discal  spots.    The 
present  specimen  agrees,  but  the  discal  spots  are  smaller  and  more 
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approximate.    Not  so  small,  however,  a&  in  the  female  darki  labeled 
by  Mr.  Schaus. 

HBBaCBRAS  CORBMA  Sduuis. 

1.  La  Chorrera,  May,  1912  (Busck). 

HBMICBRAS  DBORNATA  Walter. 

2.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

HSMICBRAS  RUFBSCSnS  Walker. 

3.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

HBMICBRAS  EVAIIBSCBNS  Dyar. 

1.  Tabemilla,  Canal  Zone,  May,  1907  (Busck),  the  female  type. 

HSmCBRAS  INDISTAIVS  Ofxente. 

1.  Trinidad  River,  March,  1912  (Biisck). 

APOLA  DXVISA  Walker. 

1.  Cabima,  May,  1911  (Busck). 

CHILARA  MONBTA  Felder. 

1.  La  Chorrera,  May,  1912  (Busck). 

Airr JSA  UCORIAAS  Cramer. 

1.  La  Chorrera,  May,  1912  (Busck). 

ANT JBA  JUTURNA  Cramer. 

1.  Trinidad  River,  March,  1912  (Busck). 

APATBLODBS  LAPTTHA  Dmoe. 

2.  Trinidad  River,  March,  1912  (Busck);  La  Chorrera,* May,  1912 
(Busck). 

OLCBCLOSTBRA  AMORIA  Druce. 

1.  Alhajuelo,  April,  1911  (Busck). 

ZANOLA  VBRAOO  Cruner. 

2.  Corozal,  Canal  Zone,  March,  1911  (Busck) ;,  Trinidad  River, 
Jiine,  1912    (Busck). 

TABCPHANA  BIARMORBA  Schaua. 

1.  Trinidad  River,  March,  1912  (Busck). 

CARTHARA  StTRTNORTA  Schaaa. 

2.  Porto  Bello,  March,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

ROSBMA  DBOUS  Cnmer. 

1.  Trinidad  River,  March,  1912  (Busck). 

ROSBICA  AdRITBS  Dntce. 

2.  La  Chorrera,  May,  1912  (Busck). 

ROSBICA  FDLVIPBNinS  Butler. 

1.  Cabima,  May,  1911  (Busck). 

Very  close  to  JR.  marona  Schaus,  which  has  small  discal  spots, 
lacking  here.  R.  falcaia  Schaus  from  Bolivia  *  is  also  allied  but 
larger,  with  the  wings  more  pointed.  Druce  has  duplicated  the 
name  Rosema  falcdta,''  and  his  species,  if  different,  will  have  to  be 
renamed. 


1  Proo.  U.  S.  Nat.  Has.,  vol.  29, 1005,  p.  294. 
<  Ann.  Mag.  Nat.  Hist.  (8);  vol.  7, 19U,  p.  393. 
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Family  BOMBYCIDiE. 

COLLA  COtLBSnS  ScliMt. 

1.  Trinidad  River,  March,  1912. 

Family  GEOMETRIDiE. 

Subfhinily  STSTDRIOlNaJUjJN  u^JL. 
HAMMAPTBRA  COLUBCBARIA  Dofnin. 

2.  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  March,  1912 
(Busck). 

HAMMAPTBRA  ICHnflPXlfllA,  new  ipMtot. 

Fore  wing  green  (faded  to  ocher);  costa  narrowly  black;  subbasal 
line  slender,  arcuate,  followed  by  a  broad  green  (ocher)  space;  inner 
line  a  broad  band  of  blackish;  outer  line  slender,  crenxilate,  with 
inward  points  on  the  veins,  the  median  space  partly  divided  with 
blackish;  sub  terminal  Une  faint,  shaded  over  the  subtenninal  space, 
sharp  and  denticulate  without;  terminal  space  narrow,  clear.  Hind 
wing  dark  fuscous  gray,  fringes  whitish.    Expanse,  17-19  mm. 

Gotypes.— Two  females,  No.  16954,  U.S.N3i.;  Trmidad  River, 
March,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck). 

DYSPTBRIS  TRmLARIA  Walker. 

1.  Trinidad  River,  March,  1912  (Busck). 

DYSPTBRIS  AMATA  Cramer. 

4.  Trinidad  River,  March,  1912  (Busck);  Taboga  Island,  February, 
1912  (Busck). 

LBPTIDULB  AimTHBSIS,  new  epecies. 

Entirely  reddish  ocher;  the  male  with  a, large  patch  of  rused  ocher 
scales  on  imderside  of  fore  wing  from  lower  part  of  cell  and  origin  of 
vein  3  over  vein  1 ;  a  similar  patch  on  upper  side  of  hind  wing  (cove> 
ing  the  first  when  the  wings  are  closed)  from  subcostal  vein  to  lower 
edge  of  cell.  Antennae  blackish.  Expanse,  male,  28  mm.;  female, 
22-30  nmi. 

Gotypes.—Uale  and  female.  No.  15955,  U.S.N.M.;  the  female 
selected  from  a  series  of  19,  La  Chorrera,  May,  1912  (Busck);  others 
from  Cabima,  May,  1911  (Busck). 

DOCHSPHORA  FUMOSA  Warren. 

2.  Cabima,  May,  1911  (Busck). 

Siabfbazilly  TnmvrrrTTTTM' JBR. 
TACHYPHTLB  OLBASTBR  SdMos. 

1.  La  Chorrera,  May,  1912  (Busck). 

TACHYPHTLB  BCAIBSTBR,  new  ipedee. 

Fore  wing  rather  strongly  falcate;  dark  green,  the  apex  red-broWD> 
the  extreme  costa  and  tip  black;  some  blackish  freckles  along  costfi' 
half;  discal  dot  rounded,  purplish;  outer  line  only  present,  broad, 
purplish  over  white,  joining  the  costa  near  apex.    Hind  wing  ^oni 
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drawn  out  at  anal  angle,  green,  with  a  single  line  like  that  of  fore 
wing,  slightly  beyond  the  minute  discal  dot.    Expanse,  27  mm. 
2V2».— Male,  No.  16054,  U.S.N.M. ;  Porto  Bello,  April,  1912  (Busck). 

TACHTFHTLB  OUBSICA,  new  fpectot. 

Green,  the  markings  faint;  discal  dots  minute,  black;  outer  line 
pale,  dark  within,  much  as  in  hryata  Felder.  Hind  wing  with  a  large 
square  light  purple  patch  at  anal  angle,  reaching  from  outer  line  to 
margin.    Expanse,  22  mm. 

IVp«.— Male,  No.  16055,  U5.N3f.;  Trinidad  River,  March,  1912 
(Busck). 

PHSUDOCXHTSA  PUPILLATA  Waimi. 

6.  Trinidad  River.  March,  1912  (Busck);  Porto  Bello,  April, 
1912  (Busck);  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912 

(Busck). 

IHCHORDA  OBUQTTATA  Warran. 

3.  Taboga  Island,  February,  1912  (Busck);  Paraiso,  Canal  Zone, 
May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

RACHBOSPILA  OCBLLATA  StoIL 

21.  Taboga  Island,  January,  1911  (Busck);  Porto  Bello,  February, 
1911  (Busck);  Cabuna,  May,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

RACHBOSPILA  ATRAPBS  Dnioo. 

1.  Trinidad  River,  March,  1912  (Busck). 

RACHBOSPILA  niTBNSA  Wanen-BZPULSATA 'Walter. 

6.  Trinidad  River,  March,  1912  (Busck);  Porto  Bello,  April,  1911 
(Busck);  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

RACHBOSPILA  ATURIA  DniM. 

1.  Corozal,  Canal  Zone,  March,  1911  (Busck). 

RACHBOSPILA  SIOnXARIA  Ga«ii6e. 

3.  Trinidad  River,  March,  1912  (Busck);  Cabuna,  May,  1911 
(Busck);  Porto  Bello,  May,  1911  (Busck). 

RACHBOSPILA  CONCINNARIA  Sctaans. 

1.  Trinidad  River,  March,  1912  (Busck). 

RACHBOSPILA  DBUCATBSCBNS,  new  ipMifle. 

Translucent  pale  green;  discal  dot  minute,  black  on  fore  wing, 
double  and  white  on  hind  wing;  each  wing  with  a  narrow  marginal 
border  of  pale  purple,  blotched  with  white,  widened  at  vein  6  and 
tomus.  Abdomen  purpUsh  dorsally  with  purple  crests,  metallic  at 
their  sides.    Expanse,  24  mm. 

IV2>«.— Female,  No.  16066,  U.S.N.M.;  Porto  Bello,  March,  1911 
(Busck). 

RACHBOSPILA  AOBNORIA  Schaitt. 

1.  Trmidad  River,  March,  1912  (Busck). 
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RACHB08PILA  ALBOCILIAIUA  Hecifch-8cldUIer. 

3.  Trinidad   River,   March,    1912    (Busck);  Cabima,    May,    1911 
(Busck). 


PTROCHLORA  RHAIIIS  < 

7.  Trinidad  River,  March,  1912,  and  June  (Busck);  Cabima, 
May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

CHLORui'i'uiS  PULCHBSBIMA  Butler. 

1.  Cabima,  May,  1911  (Busck). 

SnrCHLORA  VROHDAIUA  OoMite. 

2.  Cabima,  May,  1911  (Busck). 

IflAirrONOTA  CASBINA  Drooe. 

1.  Taboga  Island,  February,  1912  (Busck). 

058PILA  R08IPASA  Waimi. 

1.  La  Chorrera,  May,  1912  (Busck). 

DRTADOPSIS  AD JX7NCTARIA.  new  WftdM. 

Similar  to  D.  pulveraria  Schaus,  smaller,  the  discal  mark  closely 
approximated  to  the  inner  line;  costa  less  broadly  strigose  in  brown; 
submarginal  row  of  dots  punctiform  on  both  wings.    Expanse,  24  nun. 

Type.— Male,  No.  16057,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

TACHTCmX>RA  LBFIDARIA  MSKhter. 

2.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

HBOATmA  COMPTATA  Felder. 

1.  Trinidad  River,  March,  1912  (Busck). 

BACHBOLOPHA  SARPTAItIA  MSidilv. 

1.  Trinidad  River,  March,  1912  (Busck). 

'  HYDATA  CADUCATA  Felder. 

1.  Trinidad  River,  June,  1912  (Busck). 

Very  close  to  a  spteimen  from  Costa  Rica  identified  by  Schaus,  but 
small. 

CHLOROPTBRTX  PRODTTCTAItIA  Henkh-Sdiifier. 

2.  Corozal,  Canal  Zone,  April,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

CHLOROPTBRTX  HyPBRYTHRARTA  Oneiite. 

2.  La  Chorrera,  May,  1912  (Busck). 

CmX>ROPTBRTX  8X7BRUFBSCARIA  Waxren. 

3.  Porto  Bello,  April,  1912  (Busck) ;  Cabima,  May,  1911  (Busck^; 
Taboga  Island,  June,  1911  (Busck). 

CHLOROPTBRTX  ALBn>ATA  Warren. 

7.  Porto  Bello,  March,  1911  (Busck);  Trinidad  River,  March,  1912 
(Busck);  Corozal,  Canal  Zone,  April,  1911  (Busck);  Cabima,  May, 
1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 
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Su1>fltznil3r  JLCTDAJUITNJSl. 
HBTERBPH7RA  SBMIBRUlliniA  Wairaiu 

1.  Trinidad  River,  March,  1912  (Busck). 

HBTSRBPHTItA  XLUMTIATA  Wtntn, 

1.  Taboga  Island,  February,  1912  (Busck). 

HBTSRBPBYKA  PUITCTATA  StelL 

5.  Alhajuelo,    April,    1911    (Busck);  La    Chorrera,    May,    1912 
(Busck);  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

Also  two  large  specimens,  Cabima,  May,  1911  (Busck);  La  Chor- 
rera, May,  1912  (Busck). 

HBTSREPHTSA  CimXirERA  WanciL 

1.  Trinidad  River,  March,  1912  (Busck). 

HETBRRPHTRA  NALTONA  Sdums. 

1.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

DICHROMATOPODIA  CERVINA  Wairaa. 

2.  Taboga  Island,  February,  1912,  and  June,  1911  (Busck). 

AmSODBS  DISPBROARIA  Mltochler. 

3.  Porto  Bello,  February,  1911  (Busck);  Alhajuelo,  April,   1911 
(Busck);  Cabima,  April,  1911  (Busck). 

AmSODBS  CAHDARA  Drnee. 

1.  Cabima,  May,  1911  (Busck). 

AlflSODBS  RTTTICOSTA  Wtntn. 

1.  Trinidad  River,  March,  1912  (Busck). 

CHSMODBS  HVDIONARIA  0«eii«e.  ^ 

2.  La  C!horrera,  May,  1912  (Busck). 

CBASPKDIA  T7MBIUCATA  GvMiAe. 

39.  Taboga  Island,   February,    1912    (Busck);  Alhajuelo,   April, 

1911  (Busck);  Porto  Bello,  April,  1912  (Busck);  Corozal,  Canal 
Zone,  April,  1911  (Busck),  July,  1912  (Busck,  J.  Zetek,  C.  P.  Crafts); 
Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

nXBA  OSSULARIA  HttlMMr. 

22.  PortoBello,February,  1911  (Busck);  Taboga  Island,  February, 

1912  (Busck);  La  Chorrera,  April,  1912  (Busck);  Corozal,  Canal 
Zone,  April,  1911  (Busck),  July,  1912  (J.  Zetek). 

A  small,  depauperate  form  as  compared  with  United  States  speci- 
mens.    The  three  males  from  Taboga  Island  are  better  developed. 

IDiBA  SUBQUADRATA  OttenAe. 

22.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Cabima,  May, 

1911  (Busck);  Porto  Bello,  May,  1912  (Busck);  La  Chorrera,  May, 

1912  (Busck);  Taboga  Island,  June,  1911  (Busck);  Corozal,  Canal 
Zone,  July,  1912  (J.  Zetek). 

IDiBA  A80FIATA  Ovento. 

6.  LaChorrera,May,  1912  (Busck);  Corozal,  Canal  Zone,  July,  1912 
(J.  Zetek,  C.  P.  Crafts). 
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IDMK  n^ROPRIATA  WaOrar. 

45.  Cabijna,  May,  1911  (Busck);  Trinidad  River,  May,  1911 
(Busck);  La  Chorrera,  May,  19'l2  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (J.  Zetek). 

ID  AA  LANCBOLB8CSNS,  new  ^edet. 

Fore  wing  narrow,  pointed,  the  outer  margin  oblique;  creamy 
brown  with  narrow  whitish  lines,  obscure,  the  submarginal  coarsely 
waved.  Lines  stUl  fainter  on  hind  wing.  Discal  dots  on  both  wings 
round,  black,  distinct,  though  small.    Expanse,  8-10  nun. 

Cbeype«.— Three  females.  No.  16070,  U.S.N.M.;  Taboga  Island, 
February,  1912  (Busck). 

ID  AA  C08TIFBRA,  new  ^edet. 

Creamy  whitish;  costa  of  fore  wing  distinctly  brown  on  the  basal 
half,  fading  outwardly;  fore  wing  with  three  slender  brown  lines, 
irr^ularly  and  slightly  wavy,  the  outer  and  submarginal  both  ex- 
curved  a  little  on  the  discal  venules,  the  submai^inal  also  excurved  on 
subcostal  venules;  slight  brown  irrorations  in  terminal  space;  a  ter- 
minal brown  line;  discal  dot  small,  brown.  Hind  wing  with  two  lines, 
the  inner  running  through  the  discal  dot,  the  outer  similar  to  that 
on  fore  wing.  Expanse,  male  16  mim.,  female  18  mm.  The  lines 
in  the  male  are  narrower  than  in  the  female  and  somewhat  broken. 

Cotypes. — ^Male  and  female.  No.  16071,  U.S.N.M;  Taboga  Island, 
February,  1912  (Busck);  Cabima,  May,  1911  (Busck).  Also  six, 
with  additional  localities  Alhajuelo,  April,  1911  (Busck);  Corozal, 
Canal  Zone,  July,  1912  (J.  Zetek). 

rPnUNU"  DBTHACTASIA  Walker. 

1.  Alhajuelo,  April,  1911  (Busck). 

This  species  does  not  belong  to  Pyrinia,  which  genus  falls  in  another 
subfamily. 

UOOmA  ra:QXJISITATA  M8Bdd«r. 

1.  Cabima,  May,  1911  (Busck). 

ASELLODBS  LATBRUABIA  GvMiAe. 

2.  Taboga  Island,  February,  1912,  and  June,  1911  (Busck). 

TRYOODBS  MSRTA  Dnice. 

1.  Taboga  Island,  February,  1912  (Busck). 

DrrHADAMA  ANOX7LATA  Sdunit. 

2.  Cabima,  May,  1911  (Busck). 

DITHADAMA  DELILA  Sduiiis. 

3.  Cabima,  May,  1911  (Busck);  Corozal,  Canal  Zone,  July,  19^^ 
(J.  Zetek). 

EUBIACRODBS  (BUACmALIA)  ORBSLIA  Drace. 

6.  Alhajuelo,    April,    1911    (Busck);    La    Chorrera,    May,    1912 
(Busck). 

CAXCBOQIA  HBUDASIA  Onm^. 

1.  Cabima,  May,  1911  (Busck). 
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C^IMBOOUL  TBGULAIOA  Oo«te. 

1.  Alh&]uelOy  April,  1911  (Busok). 

CAMBOOIA  HISLAQUIHA.  IMW  ^edM. 

Nearest  to  undvJosdta  Warren;  but  without  the  black  discal  points 
and  the  central  shade;  yellow,  with  many  wavy  purple  lines,  the 
median  one  heavy  and  angled;  no  blackish  shadings.  Expanse, 
19  nun. 

2Vp«.— Female,  No.  16059,  U5.N3i.;  Cabima,May,  1911  (Busck). 

UPOMBLU  mVAKICATA  Wamn. 

2.  Cabima,  May,  1911  (Busck);  Corozal,  Canal  Zone,  March,  1911 
(Busck). 

BOiS  RUSSBABIA  HttbiMr. 

1.  Taboga  Island,  June,  1911  (Busck). 

■OI8  QUADURUBATA  Wum. 

1.  Trinidad  Kiver,  March,  1912  (Busck). 

HTBU  QAVISATA  Walkar. 

6.  Trinidad  River,  March  and  June,  1912  (Busck);  Alhajuelo, 
April,  1911  (Busck). 

HTBU  RADIARIA  Sdmia. 

1.  La  Chorrera,  May,  1912  (Busck). 

HTBIA  Tf.BIIIJWBA  Wantn. 

2.  Trinidad  River,  March,  1912  (Busck);  Porto  Bello,  April,  1912 
(Busck). 

HTBIA  RXJBIDBIITATA  Wama. 

4.  Porto  Bello,  February,  1911  (Busck);  Cabima,  May,  .1911 
(Busck). 

HTBIA  HBLLBBIA  Sdunis. 

11.  Porto  Bello,  March,  1912  (Busck);  Corozal,  Canal  Zone,  April, 
1912  (Busck);  Cabima,  May,  1911  (Busck);  La  CJhorrera,  May,  1912 
(Busck);  Trinidad  River,  June,  1912  (Busck). 

Schaus's  type  is  a  female.  The  male  has  the  fore  wing  pointed; 
pale  yellow  with  round  black  discal  dot;  a  rounded  purple  patch  on 
inner  margin  rising  close  to  cell;  slight  powderings  beyond  the  discal 
dot.  Hind  wing  with  the  costal  half  rust-brown;  a  wide  pale  yellow 
vacuole  below  the  discal  dot;  anal  area  broadly  purple;  a  little  yellow 
at  apex. 

HTBIA  ROSDIABIA  SdMms. 

2.  Cabima,  May,  1911  (Busck);  Trinidad  River,  March,  1912 
(Busck). 

HTBIA  OBlOiA  Schmit. 

1.  La  Chorrera,  May,  1912  (Busck). 

Differs  sightly  from  the  types  from  Mexico,  but  scarcely  to  a 
specific  d^ree. 

HYBIA  PATJLBSCAt  new  ^edet. 

Fore  wing  whitish-purple,  frosted,  mai^in  yellow,  broader  sub- 
costally  and  at  tomus,  shaded,  a  little  pinkish  at  the  joining  of  the 
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colors.  Hind  wing  purple,  with  even  central  curved  yellow  band  and 
narrow  yellow  margin,  shading  to  pinkish  as  on  fore  wing.  Expanse, 
9  mm.  • 

Type.— No.  16060,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck).  Also  nine  others  with  additional  localities  Taboga  Island, 
February,  1912  (Busck);  Porto  Bello,  April,  1912  (Busck);  Cabima, 
May,  1911  (Busck). 

HTRIA  CROCEHAARGmATA  Schaus. 

1.  Trinidad  River,  May,  1912  (Busck). 

More  violaceous,  less  deep  purple  than  Schaus's  type  from  Costa 
Rica,  but  otherwise  the  same. 

TRICBNTRA  COLUOATA  Warran. 

7.  Trinidad  River,  March,  1912  (Busck);  Cabuna,  May,  1911 
(Busck). 

The  red  is  less  uniform  than  in  the  type  of  Warren,  the  marginal 

markings  being  often  more  or  less  deep  purple;  but  a  separate  name 

is  possibly  not  necessary  at  present. 
I.      

CALTPTOCOBiIB  lOIOFBR  Warren. 

11.  Cabimar,  May,  1911  (Busck);  Corozal,  Canal  Zone,  Jidy,  1912 
(J.  Zetek,  C.  P.  Crafts.) 

CALTPTOCOBiIB  RIVULARIA  I>yar. 

11.  Cabima,  May,  1911  (Busck);  Corozal,  Canal  Zone,  July,  1912 
(J.  Zetek,  C.  P.  Crafts). 

CALTPTOCOMB  SUBRUBBLLA  Warren. 

2.  Corozal,  Canal  Zone,  March,  1911  (Busck),  July,  1912  (J.  Zetek). 

CALTPTOCOBSB  CONCOLORARIA  Dognfai. 

1.  La  CJhorrera,  May,  1912  (Busck). 

CALTPTOCOBSB  PTYCTOGRAPHA  Dyar. 

1.  Taboga  Island,  June,  1911  (Busck). 

CALTPTOCOBSB  CATAGOBfPHA  I>yar. 

1.  Porto  Bellb,  April,  1912  (Busck). 

NBOSTBRICHA  THBTIS  Warren. 

1.  Cabima,  May,  19il  (Busck). 

DBPTALZA  mSULARIA  Ouenfte. 

1.  Corozal,  Canal  Zone,  April,  1911  (Busck). 

HBICIPTILOTA  RUDIMBNTARIA  Ouente. 

""^   "?araiso.  Canal  Zone,  February,  1911   (Busck);  Porto  Bello, 
1911  (Busck);  Trmidad  River,  March,  1912  (Busck) ;  Cabima, 
911  (Busck);  La  Chorrara,  May,  1912  (Busck);  Corozal,  Canal 
Fuly,  1912  (J.  Zetek,  C.  P.  Crafts). 

rBA  PULUDA  Dognin. 

rinidad  River,  March,  1912  (Busck). 

BA  TBRMINATA  Otten6e. 

?orto  Bello,  February,  1912   (Busck);  Corozal,  Canal  Zone, 
LUgust,  and  November,  1912  (C.  P.  Crafts). 
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HAEICALBA  CRUORATA  WaxTcn    (-OLMIA  Drace). 

24.  Porto  Bello,  February,  1911  (Biisck);  Alhajuelo,  April,  1911 
(Busck);  Cabima,  May,  1911  (Busck);  Taboga  Island,  June,  1911 
(Busck);  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

HASMALBA  STRAMSfBA  Wanen. 

1.  Trinidad  River,  March,  1912  (Busck). 

HABMALRA  MACOARIA  Sdimis. 

2.  Taboga  Island,  February,  1912  (Busck). 

HARMALRA  IfACOUMA  Sdums. 

4.  Alhajuelo,  April,  1911  (Busck) ;  La  Chorrera,  May,  1912  (Busck). 

PAMMSRIS  BURIOPIS»  new  ^edet. 

Fore  wing  yellow  over  the  disk  and  margin,  costa  broadly  pale 
purple,  basal  two-thirds  of  inner  mai^in  broadly  dark  purple.  Hind 
wing  with  a  large  white  discal  patch,  black  edged,  the  disk  salmon 
pink  with,  fine  dentate  black  line;  submarginal  area  purple;  margin 
rather  broadly  yellow.    Expanse,  13  mm. 

Type.— Male,  No.  16064,  U.S.N.M. ;  Alhajuelo,  April,  1911  (Busck). 

Near  P.  dOnguMa  Warren,  but  the  white  spot  on  hind  wing  much 
larger. 

PTTCHOPODA  ZOAUCA,  hbw  ipecias. 

Purple,  frosted  with  whitish;  costa  whitish;  margin  broadly  orange 
brown,  shaded  to  deeper  before  the  purple;  fore  wing  with  a  purple 
discal  dot  and  two  outer  lines,  close  together  and  joining  on  inner 
margni.  Hind  wing  with  a  wavy  line  across  the  disk  and  another 
farther  out,  the  ground  deep  purple  just  before  the  red  border. 
Expanse,  11  mm. 

Type.— 'No.  16058,  U.S.N.M.;  Porto  Bello,  May,  1912  (Busck). 
Also  a  worn  specimen  from  Jalapa,  Mexico  (Schaus  collection). 

Olose  to  P.Jlavicinda  Warren,  but  more  washed  with  whitish. 

PTTCHOPODA  ADIPATA  SOmm. 

19.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River, 
March,  1912,  and  May,  191 1  (Busck) ;  Porto  Bello,  April,  1911  (Busck) ; 
Oorozal,  Canal  Zone,  April,  1911  (Busck) ;  Cabima,  May,  1911  (Busck); 
La  Chorrera,  May,  1912  (Busck). 

PTTCHOPODA  HORRIflCA  Waimi. 

8.  Porto  Bello,  April,  1912  (Busck);  Trinidad  River,  March,  1912 
(Busck);  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck);  Paraiso,  Canal  Zone,  June,  1911  (Busck). 

P^CHOPODA  mirr A  WtnoL 

2.  Porto  Bello,  April,  1912  (Busck);  Cabima,  May,  1911  (Busck). 
Ptychopoda  muacifasdata  Warren  is  another  name  for  the  female. 

PTTCHOPODA  CRDRIC  A,  hbw  ipecias. 

Male. — ^Wings  squarish;  mid  tibiae  without  hair-pencil;  fore  wing 
with  pencil  of  long  hairs  arising  from  a  short  lobe  on  middle  of  inner 
ii^argin  below  and  extending  to  anal  angle,  its  tip  covering  an  oval 
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fovea.  Straw-color,  the  margin  purplish  to  outer  line,  which  is  dark 
and  irregular;  discal  dot  minute;  two  shaded  marks  on  costa;  all  the 
marks  faint  and  not  contrasted.    Expanse,  9  mm. 

Female. — ^Wings  more  pointed;  markings  the  same  but  more  dis- 
thict,  discal  dot  and  broad  purple  border,  reaching  almost  to  the  edge, 
but  little  vacuolated  with  straw-color  on  the  margin,  limited  within 
by  the  darker,  more  purplish  line,  which  is  slightly  irregular;  two 
faint  marks  on  costa;  no  marginal  dots.    Expanse,  10  mm. 

<7ofype«.— Male  and  female,  No.  16061,  U.S.N.M.;  Taboga  Island, 
June,  1911  (Busck).  Also  9  males  and  25  females,  all  from  Taboga 
Island  except  1  male    and  2  females,  which  are  from  Cabima,  May, 

1911  (Busck),  and  Corozal,  Canal  Zone,  April,  1911  (Busck),  July, 

1912  (J.  Zetek). 

PTTCHOPODA  OnCA  Drace. 

1.  Porto  Bello,  April,  1912  (Busck). 

PTTCHOPODA  SUBCRimTA  Sehaiuk 

7.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River, 
March,  1911  (Busck) ;  Cabima,  May,  1911  (Busck); La  Chorrera,  May, 
1912  (Busck);  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

PTTCHOPODA  UMBRIMARGO,  naw  spedei. 

Male  with  a  hair-tuft  on  the  mid  tibise,  which  are  short  and  have 
one  very  long  spur  and  one  short  one;  fore  wing  simple.  Brownish 
straw-color,  irrorate  with  purple;  discal  dots  black;  outer  line  evenly 
curved,  scarcely  at  all  irregular,  the  marginal  space  fUled  in  with 
purpli^  except  along  the  apex  and  tomus,  where  it  is  pale;  a  row  of 
terminal  black  dashes ;  fringe  pale.    Expanse,  1 1  mm. 

(7ofyp€«.— Male  and  female,  No.  16062,  U.S.NJtf.;  Cabima,  May, 

1911  (Busck).    Also  1  male  and  23  females.  La  Chorrera,  May, 

1912  ^usck);  Paraiso,  Canal  Zone,  January,  1911  (Busck) ;  Trinidad 
River,  June,  1912  (Busck) ;  Porto  Bello,  April,  1912  (Busck) ;  Corozal, 
Canal  Zone,  April,  1911  (Busck). 

Close  to  P.  onca  Druce,  female,  but  the  outer  line  is  more  parallel  to 
the  margin,  making  the  marginal  purple  area  more  imiform  and 
broaider  at  tomus.  Differs  from  P.  evhcrinita  Schaus,  female,  in  the 
even  outer  line. 

PTTCHOPODA  VAGATA  Wanen. 

1.  Trinidad  River,  March,  1912  (Busck). 

PTTCHOPODA  SOI CBRIO,  new  tpedet. 

Male  with  a  hair-tuft  at  base  of  middle  femur  and  large  one  on 
tibia;  a  tuft  covering  the  base  of  the  small  hind  leg.  Hind  wing 
small,  oval,  with  but  one  anal  vein  close  to  the  margin.  Pale  straw- 
color,  the  margin  broadly  purplish,  limited  by  the  irregular  outer  line, 
vacuolated  on  the  termen;  a  row  of  terminal  dashes.  Hind  wing  with 
the  outer  half  purplish,  a  little  mottled.    Expanse,  11  mm. 
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Type.— Male,  No.  16065,  U.S.N.M. ;  La  Chorrera,  May,  1912  (Busck) 
Two  females,  which  I  have  teatatively  associated,  closely  resemble 

P.  cedrica  cited  above,  but  are  rather  darker;  Cabima,  May,  1911 

(Busck);  Corozal,  Caned  Zone,  July,  1912  (J.  Zetek). 

PT7CHOPODA  CLOTHULA,  new  spedei. 

Straw-color,  irrorate  with  red-brown;  inner  line  distinct,  straight, 
the  base  more  or  less  purple-shaded;  disced  dot  minute;  outer  line 
rather  near  the  margin,  inbent  on  submedian;  margin  purple-shaded, 
broadly  pale  at  apex.  Hind  wing  similar,  the  mai^in  less  distinctly 
puiple-shaded;  a  finely  broken  terminal  line.  Male  without  hair- 
tufts  on  the  legs,  the  hind  legs  slender  and  complete,  though  small. 
Expanse,  male,  10  mm.;  female,  11  mm. 

Cotypes. — ^Male  and  female.  No.  16066,  U.S.N J«I.;  Corozal,  Canal 
Zone,  April,  1911  (Busck).  Also  10  males  and  3  females,  Taboga 
Island,  February,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck); 
Paraiso,  Canal  Zone,  April,  1911  (Busck);  Trinidad  River,  May,  1911 
(Busck);  Porto  Bello,  May,  1912  (Busck);  La  CJhorrera,  May,  1912 
(Busck). 

Allied  to  rufarenaria  Warren. 

OOnucmALIA  BALMATA,  new  ipedM. 

Uniformly  purplish,  evenly  irrorated;  discal  dot  large;  outer  line 
crenulate.  Hind  wing  notched  on  the  margin,  the  anal  angle  lobed 
and  distorted;  a  groove  in  the  center  of  the  wing  above  containing 
orange  hairs.    Expanse,  12  mm. 

2Vl>«.— Male,  No.  16063,  U.S.N.M.;  Taboga  Island,  February,  1912 
(Busck).  Also  four  other  males,  Corozal,  Canal  Zone,  March,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck). 

like  O.furciferata  Packard,  but  smaller  and  darker.  Some  of  the 
females  cited  under  P.  umbrimargo  above  may  appertain  to  this  species. 
Accurate  association  of  the  sexes  is  difficult. 

DBDIOFYGIA  VALCIPBinnS  Wanvn. 

1.  Taboga  Island,  February,  1912  (Busck). 

DBDIOFTGIA  COHIFKR  Wanen. 

20.  Porto  Bello,  April,  1912  (Busck);  Corozal,  Canal  Zone,  April, 

1911  (Busck);  La  Chorrera,  April  and  May,  1912  (Busck);  Cabima, 
May,  1911  (Busck). 

DSHrOFYOlA  TSIANGX7IATA  Wanen. 

2.  Corozal,  Canal  Zone,  April,  1912  (Busck);  La  Chorrera,  May, 

1912  (Busck). 

DSHrOPTOXA  RBCTIFACIBNS.  iMW  tpedet. 

Pale  straw-color,  the  margins  faintly  purple  tinted;  fore  wing 
&cute,  with  scattered  irrorations;  discal  dot  xninute;  an  outer  rather 
broad  purplish  band,  bent  out  a  little  over  the  discal  nervules;  ter- 
ininai  dots  around  apex  and  to  the  middle  of  outer  margin.  Hind 
wing  similar,  but  the  band  preceding  the  discal  dot  is  straight,  run- 
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ning  to  inner  margin  above  tomns.  Male  with  yellow  hairs  along 
inner  area  of  hind  wing  below.    Expanse^  11-12  mm. 

Cotypes.— Two  males,  No.  16067,  U.S.N.M.;  Trinidad  River,  March, 
1912  (Busck). 

Near  D.  caudata  Warren,  but  the  hind  wing  squarer,  less  pointed  at 
tomus. 


DBIN OPTOIA  OOSPBRA,  ne 

Similar  to  the  preceding,  the  wings  more  rounded,  less  acute;  hind 
wing  rounded,  outer  margin  scarcely  excavate,  anal  angle  not  at  all 
tailed;  below  in  the  male  with  yellow  hairs  along  inner  margin. 
Band  of  fore  wing  more  upright,  more  bent,  indistinctly  attaining  the 
costa;  terminal  dots  all  along  the  mai^in.  lines  of  hind  wing  slen- 
derer, linear,  less  oblique.  The  female  is  similar,  but  the  band  on 
hind  wing  is  broad.    Expanse,  male,  10  mm.;  female,  11  mm. 

Cotypes.— Male  and  female,  No.  16068,  U.S.NJf.;  Taboga  Island, 
February,  1912  (Busck),  and  Porto  Bello,  April,  1912  (Busck).  Also 
3  males  and  2  females,  Alhajuelo,  April,  1911  (Busck);  La  C3iorrera, 
April  and  May,  1912  (Busck). 

Sul>fkxxiil3r  TUNNO'MJNJE:. 
OPOI8THOXIA  MOLPODIA  Dnsce.      • 

1.  Cabima,  May,  1911  (Busck). 

OPISTHOZIA  mrmiSQUAlAA  WureiL 

2.  Cabima,  May,  1911  (Busck). 

OPISTHOZIA  FORMOSANTB  Cnunw. 

6.  Trinidad  River,  March,  1912  (Busck). 

Agrees  with  formosante  from  Surinam  above,  but  below  washed 
with  white.  Ciamer  says  of  formosante  that  the  underside  is  violet 
or  bluish  white.  It  is  possible  that  the  species  varies  in  thig  respect, 
hence  I  do  not  propose  a  name  for  the  present  form. 

OPHTHALMOPHORA  PHRYNBARIA  Schaua. 

4.  Porto  Bello,  March,  1911  (Busck);  Trinidad  Rivet,  March,  1912 
(Busck);  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

PHRTOIOmS  PALUCOSTA  Felder. 

1.  Porto  Bello,  April,  1912  (Busck). 

APLOOOMPHA  CHOTAEUA  Schaua. 

7.  Cabima,  May,  1911  (Busck);  Corozal,  Canal  Zone,  July,  1912 
•  (J.  Zetek,  C.  P.  Crafts). 

APLOOOMPHA  ANOUSTA.  naw  apedaa. 

Close  to  A.  coatimdcvla  Warren,  the  markings  being  essentially  the 
same,  but  the  fore  wing  of  the  male  long  and  narrow,  hind  wing  mod- 
erate, not  broadly  expanded,  while  the  basal  two-thirds  of  both 
wings  below  are  washed  with  yellowish.  Female  pale  brown  above, 
but  with  the  markings  of  the  male  on  both  sides.  Expanse,  male, 
23  mm.;  female,  21  mm. 
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Cotypes. — ^Male  and  female,  No,  16072,  U.S.NJd!.;  CabUna,  May, 
1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

For  the  detennination  of  A.  costimacula  I  depend  upon  a  specimen 
from  Costa  Eica  labeled  by  Mr.  Schaus.  The  female  from  French 
Guiana  before  me  labeled  by  Mr.  Warren  agrees  perfectly  with  the 
male  type  of  A.  argentUinea  Schaus.  The  female  type  of  argerUUinea 
has  lost  the  pale  spot  of  hind  wing  on  both  surfaces. 

CHRT80CBSTIS  FIMBRIABTA  Cnuntr. 

10.  Trinidad  River,  March,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Porto  Bello,  April,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

BXRBBRODBS  CAMPTLOPHLXPS,  new  ^edes. 

Jfafe.— Hind  wing  with  the  margin  produced  at  veins  1-2,  vein  1 
bent  and  running  along  close  to  the  margin  of  the  lobe,  the  membrane 
full  and  distorted.  White,  translucent,  fore  wing  brown  shaded 
along  costa  and  margin  knd  with  three  bands  of  quadrate  metallic  yel- 
lowish spots.  Hind  wing  with  the  margin  brown,  the  expanded  area 
purplish  shaded;  three  rows  of  spots  above  vein  2  as  on  fore  wing. 
Expanse,  27  mm. 

Type.— Male,  No.  16073,  U.S.NJM.;  (Uorozal,  Canal  Zone,  April, 
1911  (Busck). 

Nearest  to  B.  cassotvas  Warren. 

BSRBBRODBS  ZMFURA,  hbw  ■pedes. 

Male. — ^Wings  without  modification;  white,  the  lines  obscure; 
median  space  of  both  wings  stained  with  metallic  ocher,  on  fore  wing 
not  attaining  the  costa  and  defining  a  white  discal  streak;  costa 
freckled  with  black;  terminal  area  grayish,  irrorate,  with  a  black  speck 
at  vein  6  of  fore  wing;  terminal  dots  small.  Beneath,  translucent 
white  with  rather  broad  brown-black  border  on  both  wings;  fringe 
pale,  tinged  with  brown.    Expanse,  19  mm. 

Type.— Male,  No.  16074,  U.S.N.M.;  Cabima, May,  1911  (Busck). 

SKmOTHlSA  ACCUMUIATA  Ovente. 

3.  Porto  Bello,  February,  1911  (Busck) ;  Paraiso,  Canal  Zone,  Feb- 
ruary, 1911  (Busck). 

SBMIOTmSA  OKBONATA  G«eii6e. 

1.  Cabima,  May,  1911  (Busck). 

SKmOTHISA  CAIU>JUIKA  Drace. 

2.  Trinidad  River,  March,  1912  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (J.  Zetek). 

8BMIOTHISA  BROTATA  Ovente. 

9.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Trinidad  River, 
March,  1912  (Busck);  Cabima,  May,  1911  (Busck);  La  Chorrera, 
May,  1912  (Busck). 

SBUZOTHISA  CARPO  Dfuoe. 

9.  La  Chorrera,  May,  1912  (Busck). 
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SEMIOrmSA  ARXmSA  Docnln. 

3.  Cabima,  May,  1911  (Busck);  Corozal,  Canal  Zone,  July,  1912 
(J.  Zetek). 

SSiaOTHiai  lAFUSATA  Ouante. 

2.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

SRMIOTHISA  SAWTARBMARIA  Walkar. 

6.  LaChorrera,May,  1912  (Busck);  Corozal,CanalZone,  July,  1912 

(C.  P.  Crafts). 

SBMIOrmSA  XnOROPUirCTATA  Wunsu 

5.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek,  C.  P.  Crafts). 

SBMIOrmSA  DIFFUSATA  OoMite. 

2.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

SBMIOTHISA  PALUDATA  WureiL 

5.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

SBMIOTHISA  ACHBTATA  OuMite. 

1.  Porto  Bello,  February,  1911  (Busck). 

SBIAIOTHISA  JOSBFASIA  Sdums. 

4.  La  Chorrera,  May,  1912  (Busck). 

Differing  in  several  respects,  but  so  close  that  I  do  not  like  to 
separate  it  at  present. 

SBMIOTHISA  BB JUCOABIA,  ntw  tpedet. 

Very  close  to  S.  occuUata  Warren,  darker,  more  densely  and  uni- 
formly irrorate;  submarginal  straight  band  broad,  farther  out; 
median  band  broader  and  more  evident.  Hind  wing  densely  irrorate, 
the  line  preceding  the  discal  dot  broadened  with  shading.  Expanse, 
29-30  mm. 

Cotypes.— Two  females,  No.  16076,  U.S.N.M.;  Bejuco  River  (W. 
Schaus). 

SBIHIOTHISA  PBRPBZtDICULATA  Oooite. 

1.  Bugaba  (W.  Schaus). 

URBPIONB  QUADRILI1?BATA  Walktr. 

2.  La  Chorrera,  May,  1912  (Busck). 

NBMATOCAISPA  RBTICXJLATA  Bntltf. 

I.  Trmidad  River,  March,  1912  (Busck). 

TBTRACIS  ATROPUnCTAIUA  Walktf. 

3.  Taboga  Island,  February,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  Corozal,  Canal  Zone,  May,  1912  (Busck). 

MBTAITBMA  ANOPSIABIA  GvMiAe. 

II.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River, 
March,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck);  Porto  Bello, 
April,  1912  (Busck);  La  Chorrera,  May,  1912  (Busck). 

MTCHOmA  BXCISA  Wanen. 

1.  Cabima,  May,  1911  (Busck). 

APICIA  NTPASIA  Walktr. 

1.  La  Chorrera,  May,  1912  (Busck), 
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APICZA  SXERAKIA  Otiente. 

4.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Trinidad  River, 
March,  1912  (Bnsck);  Cabima,  May,  1911  (Busck), 

APICIA  ALTBRARIA  OiMnte. 

18.  Taboga  Island,  February,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (J.  Zetek),  November,  1912  (C.  P.  Crafts). 

APICIA  DIST7CHAItIA  Onente. 

4.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Alhajuelo,  April, 
1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

RHOMBOPTILA  BSAHTSIATA  Schaiui. 

2.  Cabima,  May,  1911  (Busck);  Trinidad  River,  June,  1912  (Busck). 

PATAIERB  HAMULATA  Otiente. 

6.  Cabima,  May,  1911  (Busck);  La  CJhorrera,  May,  1912  (Busck); 
Trinidad  River,  Jime,  1912  (Busck). 

HALBSA  JENrrUSAUS  Wilker. 

3.  Cabima,  May,  1911  (Busck). 

BUBARCA  SUBIASGIATA  WtnoL 

2.  La  Chorrera,  May,  1912  (Busck). 

CLBTA  MINUTA  Dnioe. 

1.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

CLBTA  FARAOFTA  Schmit. 

1.  Alhajuelo,  April,  1911  (Busck). 

DSEPAHODBS  DSBPABULA  Htttmer. 

3.  Taboga  Island,  February,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

OXTDXA  SIZOLA  Sctaana. 

1.  Trinidad  River,  March,  1912  (Busck). 

OZTBIA  TRANSCBICDBIIS  Walker. 

1.  Cabima,  May,  1911  (Busck). 

PARAOOmA  TASMIA  CnmM. 

1.  Cabuna,  May,  1911  (Busck). 

ABSCHROPTBRTX  TBTRAOOKATA  OoeiiAe. 

1.  Trinidad  River,  March,  1912  (Busck). 

THYSANOPTGA  APICTrRUNCAXUA  Henlch-ScliXfftt. 

13.  Taboga  Island,  January,  1911  (Busck);  Trinidad  River,  March 
and  June,  1912  (Busck);  Porto  Bello,  April,  1912  (Busck);  Cabima, 
May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal 
Zone,  May,  1912  (Busck). 

AZKLIRA  RTTMINA  Drnce. 

1.  Cabima,  May,  1911  (Busck). 

AZEUNA  LZONATA  Wanen. 

6.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Trinidad  River, 
March,  1912  and  May,  1911  (Busck);  Porto  Bello,  April,  1912  (Busck); 
La  Chorrera,  May,  1912  (Busck). 
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AZKLINA  DORfiUfu  n  CTATA  Wa 

2.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

AZKLQfA  SOUTAIUA  Schmit. 

1.  La  Chorrera,  May,  1912  (Busck). 

AZKLQfA  STOUDATA  OttenAe. 

3.  Corozal,  Canal  Zone,  March,  1911  (Busck);  Trinidad  River, 
March,  1912  (Busck). 

PKROAHA  POLTOOKARIA  Herridi-Sdiilter. 

1.  Porto  Bello,  March,  1912  (Busck). 

CATOP7BRHA  DECRXPITAEUA  Hfllmw. 

6.  Cabima,  May,  i911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Trinidad  Eiver,  March  and  June,  1912  (Busck). 

CASBIA  OROAHDA  Drnoe. 

2.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

CASBIA  XnCBTASIA  Ouaiite. 

2.  Trmidad  River,  March,  1912  (Busck). 

CASBIA  PALUDICOSTA  Wamn. 

1.  Tabago  Island,  February,  1912  (Busck). 

CTCLOIAIA  8TSIOIFBRA  Waivni. 

25.  Alhajuelo,  April,  1911  (Busck);   Corozal,  Canal  Zone,  April, 

1911  (Busck),  July,  1912  (J.  Zetek,  C.  P.  Crafts);  La  Chorrera,  May, 

1912  (Busck);  Paraiso,  Canal  Zone,  June,  1911  (Busck). 

CTCLOIAIA  rULVnCACULA  Wairtn. 

1.  Trinidad  River,  June,  1912  (Busck). 

CTCLOMIA  OCBLLATA  WureiL 

1.  Taboga  Island,  June,  1911  (Busck). 

JSCHNOPTBRIS  RASTBLLARIA  Faldtt. 

2.  Trinidad  River,  March,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck). 

OBHUSA  VICINA  Sctem. 

1.  Taboga  Island,  February,  1912  (Busck). 

AISPBIDASTS  AKNOBIA  CmiiM. 

4.  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone,  May,  1912 
(Busck);  Trinidad  River,  June,  1911  (Busck). 

OAZBNA  CATAMSLAS  Kaye. 

1.  Cabima,  May,  1911  (Busck). 

PHTSOCLBORA  NUBHATA  Wanni. 

26.  Taboga  Island,  February,  1911  (Busck);  Porto  Bello,  April, 
1912  (Busck);  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

PB780CLB0RA  CAMXRATA  Wanra. 

1.  Trinidad  River,  March,  1912  (Busck). 

PH780GLBORA  CAPRUICA  SAtot. 

2.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

Not  agreeing  very  well  with  the  type  from  Brazil,  but  both  speci- 
mens in  bad  condition,  xmfit  to  describe. 
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PHTSOCLBORA  PUSILLA  Wanen. 

6.  Trinidad  River,  March,  1912,  and  May,  1911  (Busck);  Cabima, 
May,  1911  (Busck). 

CATOBIA  UlilPBimAIUA  OiMnte. 

2.  Porto  Bello,  April,  1911  (Busck). 

CATORIA  THASPOIDBS  Thleny-Mlflff. 

3.  Taboga  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone, 
April,  1911  (Busck);  Cabima,  May,  1911  (Busck). 

XLCS3  PAHDROSOS  Sduun. 

4.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck);  Cabima,  May,  1911  (Busck). 

AIXIS  DSUCATA  Bnttor. 

1.  Trinidad  River,  June,  1912  (Busck). 

ATCIS  PLBNARIA  Walktr. 

2.  Trinidad  River,  March,  1912  (Busck);  Corozal,  Canal  Zone, 
April,  1911  (Busck). 

AIXIS  XJMBELLX7LARU  HillMMr. 

1.  Taboga  Island,  February,  1912  (Busck). 

KPnCBCIS  fRATERNARIA  Onente. 

2.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Cabima,  May, 
1911  (Busck). 

XFIMXCIS  SUBALBIDA  WtzxML 

1.  Porto  Bello,  April,  1912  (Busck). 

TORN  OS  PSNUMBROSA,  naw  ^edet. 

Female. — Heavily  shaded  with  black,  especially  over  margin  of  fore 
^wing  and  all  of  hind  wing  except  costa;  lines  obscure,  the  outer  trace- 
able, denticulate;  apex  and  center  of  wing  brown;  costa  blackish 
shaded;  discal  spot  large,  raised;  subterminal  line  white,  pulverulent 
punctiform.  A  black  discal  dot  6h  hind  wing  and  traces  of  whitish 
subterminal  line.    Expanse,  23  mm. 

Type.— Female,  No.  16076,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

This  is  possibly  a  dark  variety  of  T.  quadripundata  Warren  ( — punc- 
tata  Druce),  but  I  think  more  likely  distinct.  Mr.  Schaus  obtained  a 
similar  specimen  in  Costa  Rica  (Sixola  River,  March,  1907). 

ASTTOCHZA  FAULA  DroM. 

1.  Cabima,  May,  1911  (Busck). 

Subfkoilly  O'BNOCECRO^/ON.Sl. 
HSDTLB  HBUCONARIA  Ouaiite. 

6.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello,  Feb- 
ruary, 1911  (Busck);  Taboga  Island,  February,  1912  (Busck);  Trini- 
dad River,  March  1912  (Busck);  La  Chorrera,  May,  1912  (Busck). 

Z41f  CLOPTXRTZ  8T7BSIMILI8  Wanen. 

2.  Porto  Bello,  April,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck). 
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ZAlf CLOPTBRTZ  UNIFBRATA  Walktt. 

1.  Trinidad  River,  March,  1912  (Busck). 

ACHLORA  COENOBIATA  FeldM. 

1.  Trinidad  River,  June,  1912  (Busck). 

Family  DIOPTID-S;. 

JOSIA  FULVIA  Lfamarai. 

8.  Tabernilla,  Canal  Zone,  May,  1907  (Busck);  Corozal,  Canal  Zone, 
May,  1912  (Busck);  Trinidad  River,  June,  1912  (Busck). 

ACTBA  BRYC8  Walter. 

8.  Taboga  Island,  February,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Cabima,  May,  1911  (Busck). 

SPHIALTIAS  PSEUDENA  BoMwaL 

6.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River,  March, 
1912  (Busck);  Cabima,  May,  1911  (Busck). 

SCOTURA  LEUCOPHLEPS  Wanni. 

5.  Trinidad  River,  March  and  June,  1912  (Busck);  La  Chorerra, 
May,  1912  (Busck). 

ZUITACBTHA  BIPARTTr A  Walker. 

2.  Trinidad  River,  June,  1912  (Busck). 

PHJBOCHLANA  TENDINOSA  Hfitmer. 

1.  Trinidad  River,  March,  1912  (Busck). 

TrrHRAUSTBS  OfiMON  DroM. 

1.  Trinidad  River,  March,  1912  (Busck). 

Family  URANIID^. 

URAIOA  FULGENS  Walkw. 

3.  Ancon,  Canal  Zone  (O.  Celestine),  "very  numerous  in  April" 
(B.  G.  Ireneo). 

MANIA  EMPEDOCLES  Cramer. 

1.  Trinidad  River,  March,  1912  (Busck). 

MANIA  LTTNUS  LfauuBiia. 

1.  Porto  Bello,  March,  1911  (Busck). 

Family  EPIPLEMIDJE. 

NEDUSIA  PLACIDARIA  Walker. 

1.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

ANTIPLECTA  CINBRASCEN8  Wamn. 

1.  Alhajuelo,  April,  1911  (Busck). 

Superfamily  TINEOIDBA. 
Family  NOLTDJE. 

RCESEUA  BIFILIFERATA  Walker. 

5.  Trinidad  River,  March  and  June,  1912  (Busck). 

RCBSBLIA  P0L70D0NTA  Scluraa. 

3.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River,  March, 
1912  (Busck). 
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RCBSSUA  PBRmTENS  Schaiw. 

3.  Taboga  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone, 
Maxch,  1911  (Busck);  Trinidad  River,  March,  1912  (Busck). 

RdSSLU  MXSOORAPHA  Sdunn. 

3.  La  Chorrera,  May,  1912  (Busck). 

In  these  specimens  the  median  band  is  nearly  absent,  leaving  only 
a  large  costal  spot.  The  species  was  described  as  a  Nola,  but  I  find 
vein  9  to  be  present,  though  very  short. 

RCBSELIA  PEDAHTA  I>yar. 

7.  Trinidad  Elver,  March  and  June,  1912  (Busck). 

RCBSKUA  PBCTA.  new  spedei. 

Whitish  gray^  slightly  irrorate;  a  rounded  triangular  black-brown 
spot  in  the  middle  of  the  costa;  inner  line  brown,  slightly  curved; 
outer  line  wavy,  gently  excurved  from  vein  2  to  vein  6,  preceded 
below  by  some  brown  spots;  subterminal  line  blackish,  irregular; 
some  brown  shadiug  on  the  margin  on  the  lower  half.  Hind  wing 
faintly  fuscous  tinged  outwardly,  with  cloudy  gray  discal  dot  and 
marginal  line.    Expanse,  15  mm. 

Cotypes. — ^Two  males.  No.  16077,  U.S.N.M.;  La  Chorrera,  May, 
1912  (Busck). 

RdSniA  BTPOPBCTA*  new  ■pedes. 

Whitish  gray;  a  square  black  blotch  on  the  middle  of  costa  reach- 
ing down  to  median  vein;  a  wavy  median  line  just  beyond  it  and 
close  to  the  outer  line,  which  is  slender,  straight,  running  obhquely 
between  veins  6  to  2;  subterminal  line  wavy,  shaded,  blackish,  fol- 
lowed by  brown  except  at  apex,  the  brown  ending  in  dark  terminal 
points.    !ffind  wing  pale  fuscous.    Expanse,  13  mm. 

Type—Femsle,  No.  16078,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

R<ISSLU  MICROPBCTA,  new  ^edee. 

Pale  gray;  fore  wing  with  a  triangular  dark  gray  blotch  on  costa 
at  middle;  lines  slender,  blackish,  the  outer  excurved  over  cell;  ter- 
men  gray  shaded,  the  subterminal  line  wavy,  a  little  darker  than  the 
shading;  costa  finely  speckled  with  gray  and  white.  Hind  wing  pale 
fuscous,  uniform,  discal  dot  darker.    Expanse,  10  nun. 

Cotype8. — One  male,  two  females.  No.  16079,  U.S.N.M.;  La  Chor- 
rera, May,  1912  (Busck);  Trinidad  Eiver,  June,  1912  (Busck). 

RCBSSUA  MSLLBTBS,  new  tpecies. 

Fore  wing  whitish,  the  margin  broadly  shaded  with  gray  irorra- 
tiotb,  not  compact  nor  defined;  inner  line  angled  outwardly  sub- 
costally,  irregular,  broken;  outer  line  smooth,  black,  regularly  ex- 
curved opposite  cell,  doubled  below;  subterminal  line  black,  dentate, 
nuxed  in  the  terminal  shading;  a  row  of  terminal  black  dots  alter- 
nating with  spots  in  the  fringe.  Hind  wing  fuscous  outwardly,  pale 
ftt  base;  discal  dot  darker.    Expanse,  16-18  mm. 
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Cotypes.—Oae  male,  three  females,  No.  16080,  U.SJf^I.;  Cabima, 
May,  1911  (Busck);  Corozal,  Canal  Zone,  April,  1911  (Bnsck);  Trin- 
idad River,  June,  1912  (Busck). 

ROCSKLIA  ATTPICA,  new  tpedes. 

Whitish,  rather  coarsely  irrorate  with  blacldsh;  a  dark  spot  on 
base  of  costa;  inner  line  shaded,  curved;  outer  line  oblique  to  costa, 
bordering  a  dark  oblique  patch,  then  curved  aroimd  parallel  to  mar- 
gin; subterminal  line  regular  and  even,  parallel  to  margin,  finely  den- 
ticulate; the  gray  irrorations  denser  on  the  margin.  Hind  wing  pale, 
fuscous  tinged  along  veins  and  margin.    Expanse,  15  mm. 

Type.— Male,  No.  16081,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

HOLA  JISCHTHTELA,  1I0W  tpedes. 

Pale  gray  with  black  irrorations  in  clusters;  inner  line  slender, 
curved,  irregular;  outer  line  dotted,  excurved  over  cell  and  less  so 
below,  preceded  by  a  black  shade  throughout,  but  most  distinct  below 
with  red-brown  shading  on  margin  and  tomus ;  subterminal  line  spotr 
ted  and  diffused,  blackish;  margin  darkly  irrorate.  Hind  wing  fus- 
cous, pale  at  base;  discal  dot  darker.    Expanse,  14  mm. 

Cotypea.—Two  females.  No.  16083,  U.S.N.M.;  Trinidad  Kiver, 
March  and  June,  1912  (Busck).  Also  one  male  and  six  females  with 
additional  localities.  La  Chorrera,  May,  1912  (Busck);  Paraiso,  Canal 
Zone,  January,  1911  (Busck). 

HOLA  BRUNNBIFBRA,  1I0W  tpedes. 

Similar  to  the  preceding,  but  the  lines  lost  in  a  black  irrorate  shade 
that  replaces  the  outer  line  and  its  duplication  and  runs  along  costa 
to  base,  forming  streaks  on  the  veins;  brown  marking  on  inner  mar- 
gin to  tomus  distinct;  terminal  markings  reduced  to  irrorations. 
Hind  whig  pale,  with  more  fuscous  margin.    Expanse,  12  mm. 

Cotypes— Two  males.  No.  16084,  U.S.N.M.;  La  Chorrera,  May, 
1912  (Busck). 

Possibly  this  is  the  male  of  seachynUla,  of  which  the  single  male 
cited  as  paratype  is  badly  rubbed. 

HOLA  HBPHBLBPASA,  II0W  tpedes.  , 

Pale  gray,  the  markings  nearly  obliterated;  an  aggregation  of  dark 
scales  near  middle  of  costa  entering  the  cell;  a  few  specks  for  outer 
line;  subterminal  line  a  waved  cloud.  Hind  wing  gray,  pale  at  base; 
no  trace  of  discal  dot.    Expanse,  15  mm. 

IVpe.— Female,  No.  16086,  U.S.N.M.;  Corozal,  Canal  Zone,  Apnl; 
1911  (Busck). 


NOLA  CHAUKA,  ne 

Whitish,  broadiy  gray  on  the  mai^,  cut  by  the  whitish  sinuate 
subterminal  line  and  narrowly  separated  below  from  the  slender, 
powdery,  blackish  outer  line,  which  forms  two  smooth  arcs;  cosi» 
shaded  with  brown,  broadening  out  beyond  base  and  forming  a  1*^^ 
patch  beyond  middle;  a  few  dots  toward  apex.    Hind  wing  fusooua 
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tinged,  most  strongly  so  outwardly,  the  veins  darker.  Veins  7-10 
stalked,  9  absent,  11  straight.    Expanse,  9  mm. 

Co^pe«.— Three  males.  No.  16086,  U.S.N.M.;  Cabima,  May,  1911 
(Busck);  Alhajuelo,  April,  1911  (Busck). 

Near  N.  artaia  Schaus  from  Costa  Rica,  but  the  costal  patch  is 
longer  and  more  outwardly  oblique. 

NOLA  NIMBIMAKGO,  ntrw  tpedes. 

Similar  to  chauna,  the  marginal  clouding  blacker;  subterminal  line 
obscure;  outer  line  powdery,  denticulate,  not  smooth;' costal  band 
distinct  on  basal  two-thirds,  enlarged  into  a  small  patch  at  the  end. 
Hind  wing  translucent  fuscous.    Expanse,  12  mm. 

JVp«.— Female,  No.  16093,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

More  like  artaia  in  costal  marking  than  chauna  is,  but  the  outer  line 
does  not  form  a  prominent  coarse  tooth  on  submedian  as  in  artata, 

I  have  also  placed  here  two  females  in  poor  condition  from  La 
Chorrera,  May,  1912  (Busck),  and  Trinidad  River,  March,  1912 
(Busck). 

HOLA  PROTH7MA,  iww  tpedes. 

Whitish,  the  margin  gray  and  with  a  roundedly  irregular,  clouded 
submarginal  line;  a  spot  at  base  of  costa;  inner  line  coarse  and  den- 
tate, obsolete  below;  a  triangular  costal,  median,  brown  mark,  from 
which  a  straight  line  nms  across  the  wijig;  outer  line  slender,  pow- 
dery, and  a  little  broken,  forming  an  arc  above  and  a  small  one  below. 
Hind  wing  pale  fuscous,  darker  outwardly  and  on  fringe.  Expanse, 
10  mm. 

Cotypes. — ^Male  and  female.  No.  16087,  U.S.N.M.;  La  Chorrera, 
May,  1912  (Busck);  Corozal,  Canal  Zone,  April,  1911  (Busck). 

HOLA  QUHITBSSA.  nflfw  tpedea. 

Pale  gray,  irrorate,  the  irrorations  a  little  denser  at  the  margin; 
subtermind  shade  rather  remote,  clouded,  undulate  on  its  outer  mar- 
gm;  outer  line  nearly  straight,  oblique,  shaded,  and  powdery,  outbent 
a  little  in  the  middle;  inner  line  broad,  shaded,  subparaUel  to  the 
outer  and  likewise  oblique.  Hind  wing  pale  gray;  no  discal  dot. 
Expanse,  13  nmi. 

Type. — ^Female,  No.  16091,  U.S.N.M.;  Corozal,  Canal  Zone,  March, 
1911  (Busck). 

Allied  to  N.  apera  Druce,  but  the  outer  line  not  forming  points  on 
the  veins. 

ROIA  2STBCI»  1I0W  tpedM. 

Blackish  gray,  dark,  the  fore  wing  narrow,  its  margins  subparaUel; 
a  dark  blotch  at  base  and  a  large  one  near  middle  of  costa,  clouded 
and  diffused  across  the  wing;  outer  line  oblique,  dotted  on  the  veins; 
subterminal  somewhat  dotted,  obscure;  a  row  of  terminal  black 
dots.  Hind  wing  pale  with  fuscous  margin  and  discal  dot.  Ex- 
panse, 14  mm. 
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IVpe.— Male,  No.  16090,  U.S.N.M.;  Corozal,  Canal  Zone,  July,  1912 
(J.  Zetek). 

HOLA  COITTORTA,  ntm  tpedea. 

Pale  gray;  costa  pale  brown^  forming  two  spots  close  together,  one 
between  the  raised  stigmatal  scales,  the  other  just  beyond;  lines 
faint,  blackish,  broken ;  inner  line  waved  and  with  duplicating  patches 
within;  outer  broadly  excurved  above,  with  parallel  browner  shad- 
ings; sub  terminal  line  brownish,  shaded,  forming  an  arc  above  and 
a  broader  one'  over  discal  venules.  Qnd  wing  uniformly  pale  fuscous 
with  darker  discal  dot.    Expanse,  16  mm. 

On  fore  wing  the  stalk  of  veins  7-10  (9  absent)  is  bent  downward 
and  vein  11  bent  in  the  opposite  direction  at  base. 

2V3W.— Female,  No.  16094,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck). 

NOLA  VLAVBSCSNS,  iMW  tpedM. 

Fore  wing  washed  with  pale  yellow  from  base  to  outer  line,  with 
black  irrorations  and  a  central  shade  in  place  of  inner  line;  costa 
pale  broivnish  with  two  inconspicuous  expansions;  outer  line  black- 
ish, distinct,  smooth,  evenly  excurved  above;  terminal  area  pale 
gray,  clouded  with  darker  gray  next  the  outer  line  and  termen;  sub- 
terminal  line  sinuate,  denticulate,  narrow,  dark.  Hind  wing  fuscous, 
paler  at  base;  no  discal  dot.  ^  Expanse,  16  mm. 

2V2>6.— Female,  No.  16095,  U.S.N.M.;  Trmidad  River,  March, 
1912  (Busck). 

HOLA  HABROPHYBS,  new  tpedes. 

Head  and  thorax  pure  white.  Base  of  fore  wing  white,  with  dark 
brown  basal  costal  spot;  terminal  two-thirds  of  wing  black-brown, 
bounded  by  an  upright,  straight  edge;  black  area  with  scattered 
dark  and  silvery  blue  scales;  a  faint  pale,  smooth  outer  line  viable, 
excurved  over  cell;  some  pale  scales  before  the  apex.  Hind  wing 
blackish  gray;  discal  dot  darker.    Expanse,  13  mm. 

Typ^.— Female,  No.  16082,  U.S.N.M. ;  Trinidad  River,  March,  1912 
(Busck). 

CXLAMA  SOROHDELLA  ROey. 

10.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek),  August,  1912  (C. 
P.  Crafts). 

CBLAMA  S7LPHA,  new  ipedM. 

Whitish,  rather  sparsely  irrorate,  the  general  tone  soft  pale  gray; 
costa  with  small  brown-gray  spot  at  base,  a  shaded  one  at  inception 
of  iimer  line  and  large  slightly  oblique  one  beyond  middle;  lines 
slender,  brown-gray;  inner  line  irregular;  mesial  also  irregular  and 
arising  from  the  outer  costal  patch;  outer  line  slender,  gently  ex- 
curved above;  subterminal  line  clouded,  forming  three  arcs;  some 
dark  scales  on  margin.  Hind  wing  pale  grayish,  darker  on  the 
margin:  no  discal  dot.    Expanse,  11-13  mm. 
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Cotypea.—MBle  and  female,  No.  16096,  U.S.N.M.;  Trinidad  River, 
March,  1912  (Busck).  Also  14  others  with  additional  localities 
Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck);  Ta- 
boga  Island,  February,  1912  (Busck). 

Three  out  of  the  sixteen  specimens  retain  vein  8  in  the  fore  wing 
and  would  therefore  be  referable  to  Nola,  if  this  were  not  evidently 
a  case  of  variation. 

Family  COCHUDIIDiE. 

lUCLXA  NOBBA  Drace. 

10.  Porto  Bello,  March,  1912  (Busck);  Trinidad  River,  March, 
1912  (Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck);  Cabima, 
May,  1911  (Busck);Corozal,  Canal  Zone,  June,  1912  (Busck);  Bejuco 
River  (W.  Schaus). 

SUCLBA  BUSCKI  Dytt. 

7.  Cabima,  May,  1911  (Busck);  Trinidad  River,  May,  1911 
(Busck). 

BUCLBA  BABABDA  ScfeMNilk 

1.  Bejuco  River  (W.  Schaus). 

BUCLBA  TBICHATHDOTA  Dytt. 

1.  Bejuco  River  (W.  Schaus). 

MBTBAOA  PBBPLBZA  Walfen. 

5.  Tabemilla,  Canal  Zone,  May,  1907  (Busck);  Corozal,  Canal 
Zone,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

MBTBAOA  COIXB  Dytt. 

8.  La  Chorrera,  May,  1912  (Busck). 

This  is,  perhaps,  only  a  variety  of  the  preceding  species. 

MBTBAOA  BMUXA  Dfv . 

2.  Tabemilla,  Canal  Zone,  May,  1907  (Busck);  Bejuco  River  (W. 
Schaus). 

MBTBAOA  BUBICOLOB  Dytt. 

6.  Taboga  Island,  Febraary,  1912  (Busck);  Trinidad  River,  March, 
1912  (Busck);  Porto  Bello,  April,  1912  (Busck);  Bejuco  River  (W. 
Schaus). 

8BMTBA  BBUiA  H«xkh-8cliifier. 

1.  Porto  Bello,  May,  1912  (Busck). 

88MTBA  GLADTSt  nflfw  tpedes. 

Size  and  markings  of  S,  disHncta  Moschler,  but  a  shaded  red  patch 
below  the  cell  subbasally,  the  silvery  line  and  dark  spot  of  diaUncta 
wholly  lackmg.    Expanse,  28  mm. 

IVjw.— Male,  No.  16088,  U.S.N.M.;  Porto  Bello,  February,  1911 
(Busck). 

TAIOCA  STBAICHBA  8<^tit. 

1.  Bejuco  River  (W.  Schaus). 

SISTBOSBA  DIARA  DntM. 

2.  Cabima,  May,  1911  (Busck). 
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SISTROSEA  (?)  PARVA  Dyni. 

1.  Alhajuelo,  April,  1911  (Busck). 


SISTROSBA  (?)  APHASM.iii 

Close  to  8.  (?)  phara  Druce,  but  the  outer  line  ]iu>re  curved  above, 
meeting  the  costa  obliquely,  and  the  hind  wing  lighter  brown,  about 
the  color  of  the  terminal  space  of  fore  wing. 

Type.—Femsle,  No.  16089,  U.S.N.M.;  Bejuco  River  (W.  Schaus). 

EUPROSTERNA  EUBASA  Dytr. 

7.  Trinidad  River,  March,  1912  (Busck);  Corozal,  Canal  Zone, 
April,  1912  (Busck);  Taboga  Island,  June,  1911  (Busck);  Bejuco 
River  (W.  Schaus). 

HATADA  SALTA  Dnice.    (-FUSCA  Dntce). 

13.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck) ;  La  Chorrera,  May,  1912  (Busck) ;  Bejuco  River  (W.  Schaus). 

NATADA  NINDLA  Dftf . 

2.  Cabima,  May,  1911  (Busck);  Trinidad  River,  May,  1911 
(Busck). 

BPIPEROLA  ALBIMAROmATA  Kky. 

4.  Trinidad  River,  March  and  June,  1912  (Busck);  La  Chorrera, 
May,  1912  (Busck). 

BPIPBROLA  PAmA  Dytt. 

1.  Trinidad  River,  May,  1911  (Busck). 

BPIPBROLA  VAYBRA  Druce. 

1.  Cabima,  May,  1911  (Busck). 

BPIPBROLA  MONOCHROMA  Dftf . 

6.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Chiriquicito, 
April,  1906  (W.  Schaus);  Bocas  del  Toro,  April,  1906  (W.  Schaus). 

Busck's  specimen  is  darker  than  the  others,  being  almost  brown  in 
color,  but  of  the  same  size  and  without  markings. 

PBROLA  VILLOSIPBS  Walktr. 

1.  Cabima,  May,  1911  (Budck). 

VIPSOPHOBBTRON  MARONA  Dytr. 

2.  Trinidad  River,  May,  1911  (Busck);  Corozal,  Canal  2ione,  July, 
1912  (C.  P.  Crafts). 

Fanuly  MEGALOPYGIDiE. 

BCCRORAPB  lONUTA  Droce. 

12.  Trinidad  River,  March,  1912  (Budck);  La  Chorrera,  May,  1912 
(Busck). 

HORAPB  PURA  Butler. 

24.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (J.  Zetek). 
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NOXAPB  XAIVTHOLOPHA.  new  tpedea. 

White;  fore  wing  without  appressed  lines,  costa  white  below;  front 
and  vertex  yellow;  pectus  and  fore  femora  black;  basal  tuft  of  abdo- 
men yellow.    Expanse,  35  nun. 

Typ^.— Male,  No.  16092,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

TR06IA  r ALLAX  VOkte. 

1.  La  Chorrera,  May,  1912  (Busck). 

TROSIA  TBICOLOSA  Fabridiuk 

6.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

TROSIA  A&OKNTBA  Dnios. 

1.  Cabima,  May,  1911  (Busck). 

I  have  the  name  from  Mr.  Schaus,  but  have  been  unable  to  find  the 
original  description. 

TROSIA  ACCA  HXBBBI  DntM. 

2.  Trinidad  River,  March,  1912  (Busck);  Porto  Bello,  April,  1912 
(Busck). 

The  type  of  acca  Schaus  is  from  Mexico.  Specimens  from  Costa 
Rica  and  Panama  have  the  hind  wing  less  orange,  the  fore  wing  grayer, 
and  may  perhaps  hold  the  name  ribbd  Druce  as  a  varietal  one. 

TROSIA  TTMPArnA  Dnios. 

1.  Arajan,  March,  1911  (Busck). 

I  placed  this  species  in  Malmis,^  but  find  the  venation  of  hind  wing 
varies,  veins  3  and  4  being  either  shortly  stalked  or  separate. 

ARCHTLUS  OUTHFASCXA  Walktr. 

1.  Corozal,  Canal  Zone,  November,  1912  (C.  P.  Crafts). 

lOSOSCIA.  BRIOPHORA  Sepp. 

1.  Porto  Bello,  April,  1912  (Busck). 

MSOALOPTOB  COSTARICSNSIS  Schtui. 

6.  Trinidad  River,  March,  1912,  and  May,  19H  (Busck);  Porto 
Bello,  April,  1912  (Busck);  Cabima,  May,  1911  (Busck). 

MXOALOPTOB  LANATA  SML 

Panama  City,  April,  1911,  larvad  on  shade  trees  (Busck);  larvad  on 
"Cashew  tree"  Ancon,  Canal  Zone,  June,  1913  (E.  M.  Keyser). 

No  adults  were  captured,  but  the  larvao  apparently  commonly 
observed.  The  larva  is  well  figured  by  Sepp,'  under  the  name  Fhor 
hsnacitri. 

MXOALOPTOB  ALBICOLUS  Walfen. 

4.  Taboga  Island,  February,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  Porto  Bello,  May,  1912  (Busck). 

KBQALOPTOB  MULTICOLUS  Schaui. 

3.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 


>  Pne.  Ent.  Soo.  Wash.,  vol.  13, 1910,  p.  168. 
I  suiln.  VUnd.,  toI.  1,  ISO,  p.  81,  pi.  12. 
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UNDUZIAy  new  genus. 

Fore  wing  with  veins  2-5  well  separated,  6  arising  below  the  angile 
of  the  cell  7-^  stalked,  9,  10,  11  on  the  cell,  12  free.  Hmd  wing  with 
2  to  5  well  separated,  6,  7  separate,  8  from  subcostal  near  end  of  cell; 
frenulum  absent.    Antenn»  short  and  slight.    Head  small,  retracted. 

Type  of  the  genus. —  Vndueia  gisHndaf  new  species. 

UHDUZIA  OISTINDA,  iMw  tpedes.^  ^ 

Brown;  wings  thinly  scaled,  translucent;  a  subterminal  row  of  faint 
yellowish  spots  between  the  veins  of  fore  wing,  appearing  raised. 
Expanse,  36  mm. 

Colypes.—Tvro  females.  No.  16097,  U.S.N.M.;  Truiidad  River, 
March,  1912  (Busck). 

Family  DALCERID^. 

ACRAOA  CARSTTA  Dyar. 

1.  Porto  Bello,  April,  1912  (Busck). 

ACRAOA  CONDA  Djmr. 

2.  Trinidad  River,  March,  1912  (Busck). 

ACRAOA  CCA  Sduutt. 

5.  Corozal,  Canal  Zone,  November,  1912  (C.  P.  Crafts);  Bugaba 
(W.  Schaus). 

AN ACRAGA  PEDLBTERXA  Schant. 

3.  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June,  1912 
(Busck). 

AN  ACRAOA  DULaOLA,  iMw  tpedea. 

Fore  wing  brown;  a  yellow  patch  at  base  running  out  to  middle  of 
inner  margb.  Hind  wing  orange,  shading  to  brown  on  the  fringe* 
Expanse,  11  mm. 

2Vp«— Male,No.  16099,  U.S.N.M.;  La  Chorrera,  May,  1912  (Busck). 
Also  another  larger  and  darker  specimen,  Porto  Bello,  December, 
1912  (G.  F.  Cleveland). 

CA,  new  genus. 

Fore  wing  with  veins  8  and  10  wanting,  9-11  long-stalked  or  coin- 
cident; no  accessory  cell.  Hmd  wmg  with  3-4  shortly  stalked,  5-7 
well  spaced,  8  broadly  joined  to  cell. 

Type  of  (he  genua. — Ca  anastigma,  new  species. 

CA  AN  ASnOMA.  new  ipwdfit. 

Fore  wing  light  yellow;  a  wavy  dirty  olivaceous  shade  across  inner 
thh-d  of  wmg;  a  similar  submarginal  shade,  irregular,  illy  defined, 

lAnoflwrapedes  of  this  genus  Is  before  me  from  Veneroela.   It  may  lie  described  as- 
X71VDUZU  PHAXJLB,  new  tpedea. 

sl^^yTtiSre^^  Velns4^ofl6f  wliigarecIo9ertogrther,»li 

^J!S^!ii   ^  "*'^''^*''^<^7'^~«»^t«-   Expanse,  80  mm. 
rirpe-Female,  No.  leow.  U.S.N.M.;  Merlda,  Venemela  (B.  B.  Brioeno). 
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touching  the  margin  in  places;  discal  dot  small^  roirnd,  blacky  placed 
up  toward  the  costa;  two  minute  black  dots  at  apex.  Hind  wing 
whitish  with  faint  yellow  tint.    Expanse,  11  mm. 

Cotypes.—Fow  males,  No.  16100,  U.S.NJiI.;  Trinidad  River, 
March,  1912  (Busck). 

PARACRAOA  CTCLOPHERA,  ii«w  tpedes. 

Creamy  white;  fore  wing  shaded  with  brown  faintly;  lines  joined 
to  each  other  and  detached  from  costa  and  inner  mar^,  forming  an 
elliptical  ring,  more  pointed  below  than  above,  slender,  brown;  some 
groups  of  scales  in  its  upper  part;  a  dot  on  vein  1  near  middle  and  ter- 
minal row  of  dots  on  the  veins.  Hind  wing  inmiaculate.  Expanse, 
20  mm. 

Cotypes.— Two  males,  No.  16101,  U.S.N.M.;  Cabima,  May,  1911 
(Busck). 

Family  LACOSOMIDiE. 

MDCALLO  AMILIA  SloU. 

1.  Trinidad  River,  May,  1912  (Busck). 

PAMBA  RIJMINA  Dmce. 

1.  Taboga  Island,  June,  1911  (Busck). 

CldHinTS  LAirrOHA  Sdunu. 

3.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

QCDIKUS  SOLVXNS,  nsw  fpedos. 

Male. — ^Fore  wing  with  the  apex  falcate;  dark  purple  gray;  lines 
blackish,  the  inner  nearly  straight  across  the  wing,  a  little  wavy;  outer 
line  angled  between  veins  7  and  8,  crenulate  on  the  veins;  discal  spot 
round,  blackish;  an  orange  shade  from  outer  line  to  below  pointed 
apex;  margin  a  little  blackish  shaded.  Hind  wing  irrorate  with  dark 
scales,  especially  outwardly;  a  single  mesial  line,  blimtly  bent  at  upper 
third,  followed  below  by  a  clouded  duplication.    Expanse,  43  mm. 

Female. — ^Wood  brown;  wings  irrorated  with  purpUsh;  lines  as  in 
the  male,  the  outer  followed  below  by  a  duplication  in  olive  brown; 
duplication  of  line  on  hind  wing  olive-brown  shaded.  Expanse,  48  mm. 

Cotypes. — ^Two  males,  one  female.  No.  16102,  U.S.N.M.;  Cabima, 
May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

CldNKUS  BBTA  Sdittoi. 

1.  Trinidad  River,  March,  1912  (Busck). 
Family  PSYCHIDiE. 

PLATOBCSnCUS  APHAmROPA,  iMw  tpedes. 

Fore  wing  trigonate,  hind  wing  rounded;  brown,  thinly  scaled, 
with  slight  bronzy  tint;  veins  of  fore  wing  darker,  the  apex  and 
margin  a  little  more  bronzy.    Expanse,  19  mm. 

Type.— No.  16110,  U.S.N.M.;  Trinidad  River,  March,  1912  (Busck). 

Venation  as  in  P.  costaricensia  Schaus,  except  that  vein  10  is 
stalked. 
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PLATCECBTICnS  SYMMICTA,  new  i 

Fore  wing  broad  with  rounded  apex;  hind  wing  rounded  trigonate; 
brown,  unicolorous;  hind  wing  a  little  lighter.    Expanse,  12  mm. 

Type. — No.  16111,  U.S.N.M.;  Ancon,  Canal  Zone  (A.  H.  Jennings). 
.  Veins  8-9  of  fore  wing  stalked,  10  from  cell;  4,  6  from  a  point  in 
both  wings. 

oncsncus  kirbtx  ouUdiiic. 

2.  LaChorrera,  April,  1912  (Busck). 

Family  THYRIDIDiE. 

DRACOIilA  RTJSINA  Druce. 

1.  LaChorrera,  May,  1912  (Busck). 

DTSODBA  ANGUUSGLA*  new  ipedee. 

Fore  wing  dark  purple-brown,  nearly  solidly  from  base  to  outer 
two-thirds,  where  it  ends  in  a  straight,  oblique  line;  terminal  area 
light  yellow,  finely  irrorate  with  dark,  apex  shaded  across  to  veui  7 ; 
a  narrow  band  of  dark  brown  from  costa  before  apex,  stopping  at 
outer  margin  at  middle;  a  small  erect  mark  from  tornus;  basal  dark 
area  washed  with  light  purplish  in  bands.  Hind  wing  dark  on 
costa  fourth,  the  rest  yellow,  thickly  reticulate  with  dark  brown;  a 
narrow  transverse  band  near  base;  two  small  white-hyaline  discal 
spots,  the  lower  triangular;  traces  of  two  outer  patches  of  dark, 
confused  in  the  reticulations.    Expanse,  26  mm. 

Type.— No.  15535,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

Near  D.  thyridina  Felder  and  Rogenhofer,  possibly  the  same,  in 
case  their  figure  is  in  error  in  the  details  of  the  apical  marking  of 
fore  wing. 

DTSODIA  RBMIS,  new  ^edet. 

Brick  red  with  broken,  subreticulate  dark  lines;  a  round  dark  spot 
at  outer  third  of  costa,  from  which  a  straight  narrow  line  runs  to  inner 
margin;  a  subterminal  broken  line,  lost  in  reticulations;  a  funt 
clouding  at  apex  and  tornus.  Hind  wing  with  straight  mesial  line 
Allowing  two  minute,  white-hyaline  discal  dots;  all  of  outer  space 
faintly  Ulacine  shaded  over  the  reticular  lines  except  a  ray  outward 
from  cell.    Expanse,  22  mm. 

Type.—'No.  15539,  U.S.N.M.; LaChorrera,  May,  1912  (Busck). 

RHODONBURA  TmASTORAUS  Walker. 

1.  Porto  Bello,  April,  1912  (Busck); 

Agrees  with  a  specimen  from  Ecuador  so  labeled  in  Mr.  Schaus's 
writing.  Specimens  from  Jamaica  and  Cuba  labeled  "  PTiaranibara 
ihiastordlis  Walk,  (^violdlis  Poey)''  by  Mr.  Warren  are  larger, 
browner,  and  with  the  outer  margin  more  prominent  centrally, 
but  perhaps  not  more  than  a  race  of  the  same  species.  Walker 
described  Pyralis  (kiastoralis  from  Brazil.*    Hampson  gives  it   a 

1  Cat  Brit.  lCa8.»  Lep.  Het,  vol.  19, 1859,  p.  888. 
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very  wide  range,  including  the  Neotropical  region  and  Malayan 
subregion.^  Specimens  from  Costa  Rica  collected  by  Mr.  Schaus 
are  all  very  much  larger,  but  with  the  wing-shape  of  the  Panama 
specimen. 

RHODOHBURA  PATTLLULA  Pagwutacher. 

1.  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 

RHODOHBURA  MBSCSBCEBCNA,  new  tpedes. 

Fore  wing  pointed  at  apex,  a  projection  below  middle  of  outer 
margin;  hind  wing  with  strong  emargination  below  tip.  Lilaceous 
with  coarse  black  strigose  dots  in  lines;  apex  minutely  white  with 
black  dot;  a  square  red  discal  mark  with  black  dots  at  the  comers; 
a  broad  outer  red  band,  widening  on  costal  half;  terminal  area  reddish 
shaded;  a  dark  subterminal  line  with  blackish  shade  across  it  at  the 
projection  of  the  margin.  Hind  wing  with  the  inner  third  shaded 
with  black  and  red,  cut  across  before  middle  by  a  reddish  band, 
which  runs  sharply  to  margin  below  the  emar^ation  as  a  white  ray. 
Expanse,  19  mm. 

Cotypes. — ^Two  specimens.  No.  16106,  U.S.N.M.;  selected  from  a 
series  of  seven;  La  Chorrera,  May,  1912  (Busck) ;  Corozal,  Canal  Zone, 
April,  1911  (Busck). 

RHODONSURA  PAMMTCHA,  new  fpedos. 

Bronzy  brown,  reticulated  with  dark  brown;  two  lines  forming  an 
outer  band  widening  on  costa,  one  distinct  and  straight;  a  similar 
subterminal  line.  Hind  wing  with  heavier  lines  broadly  reticulating 
over  fine  strigae,  inclosing  a  pale  elliptical  patch  touching  costa  and 
one  on  tomus.    Expanse,  14  mm. 

Type.— No.  16106,  U.S.N.M.;  Taboga  Island,  June,  1911  (Busck). 

SICULODSS  POSTPONSNS,  new  tpedsi. 

Ground  color  whitish;  terminal  half  of  fore  wing  overlaid  with 
smoky  violaceous;  numerous  strigose  transverse  bands  of  blackish 
gray,  the  five  inner  ones  broken,  the  four  outer  ones  more  continuous 
and  curved;  a  red  shade  beyond  end  of  cell  with  black  patch  below  it; 
a  white  speck  at  apex,  containing  a  black  dot.  Hind  wing  broadly 
washed  with  whitish  on  iimer  area,  the  apex  violaceous  gray;  a 
mesial  gray  band,  heavily  stained  with  purple-black  centrally, 
resembling  a  discal  spot.    Expanse,  23-27  mm. 

Cotypes. — ^Two  specimens.  No.  16107,  U.S.N.M.;  Corozal,  Canal 
Zone,  March;  1911  (Busck) ;  La  Chorrera,  May,  1912  (Busck). 

BRIZIA  MOLSCTJLA,  new  tpedes. 

Creamy  white;  head  brown;  fore  wing  with  fine  gray  strigad;  a 
rounded  gray  patch  at  inner  third  centrally  and  a  band  at  outer  third, 
irregular,  widening  to  costa;  a  red-brown  band  from  costa  before 
apex  to  vein  5,  forked  below;  a  short  band  a  tomus.  Hind  wing 
with  an  inner  gray  narrow  band;  a  broad  mesial  one,  rounded  off  at 

1  Proc.  Zool.  8oo.  Load.,  18S7,  p.  020. 
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vein  7  and  narrowed  at  inner  margin;  a  narrow  uniform  submarginal 
band  stained  with  red-brown  near  the  costa;  fringes  of  both  wings 
stained  with  red-brown.    Expanse,  20  mm. 

Type.— No.  16108,  U.S.N.M.;  Alhajuelo,  April,  1911  (Busck). 

HRRDOIIIA  BRDOFACIBS,  ntrw  tpedes. 

Fore  wing  olive  grayish  with  darker  gray  bands  and  irrorations; 
subbasal  mark  on  costa;  inner  cm^ed  band  incised  centrally;  outer 
band  a  spot  on  costa  and  band  below,  shaded  and  outbent  over  discal 
venules;  subterminal  band  broken  centrally,  its  costal  segment 
shaded  with  red-brown,  furcate  below  agunst  a  longitudinal  row  of 
black  dots.  Hind  wing  creamy  white  with  brown  bands;  an  inner 
spot;  mesial  band  straight,  fim^ate  toward  costa,  its  lower  limb 
black;  submarginal  band  broken  at  its  upper  third,  with  a  black  dot 
inward  from  the  dislocation.    Expanse,  17-22  mm. 

Cotypes. — ^Two  specimens.  No.  16109,  U.S.N.M.;  La  Chorrera, 
May,  19l2  (Busck). 

Family  FYELALIDJE. 

HOMOPHT8A  INVISAIIS  Oiitii6e. 

5.  Corozal,  Canal  Zone,  March  and  April,  1911  (Busck);  Alhajuelo, 
April,  1911  03usck);  LaChorrera,  May,  1912  (Busck). 

HOMOPHTSA  CALLA  Kuft. 

3.  Porto  Bello,  April,  1912  (Busck);  Trinidad  River,  May,  1911, 
and  June,  1912  (Busck). 

HOMOPHTSA  CTMAUS.  new  tpeciet. 

Fore  wing  white;  yellow  linear  shadings  over  base  and  apex; 
median  space  white;  lines  soft  purplish,  clouded,  the  inner  broadly 
double,  the  outer  excurved,  denticulate  below,  followed  by  a  broad 
shade  to  the  subterminal;  a  white  terminal  patch  at  end  of  veins  2-3, 
in  which  black  terminal  dots  are  seen,  obsolete  above  and  below. 
Hind  wing  whitish,  a  Uttle  clouded  outwardly,  the  peculiar  terminal 
marking  faintly  reproduced.    Expanse,  15  mm. 

Type.— Female,  No.  16114,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck).  Two  others  with  additional  data,  Trinidad  River,  March, 
1912  (Busck);  La  Chorrera,  May,  1912  (Busck). 

Allied  to  H.  polycyma  Hampson. 

HOMOPHTSA  ORIOLA,  new  tpedea. 

Brownish  straw-color  over  white,  the  white  showing  in  patches, 
which  are  especially  large  in  the  median  space;  lines  white,  edged  by 
the  dark  color;  inner  line  with  outward  angle  on  discal  and  sub- 
median  folds;  outer  line  roundly  excurved  on  upper  two-thirds,  bent 
on  submedian;  a  fine  terminal  black  line,  forming  a  dot  subcostally 
and  on  submedian,  preceded  narrowly  by  white.  Hind  wing  whitish 
costally,  shaded  with  brownish  outwardly;  a  white  line  with  dark 
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inner  edge,  obsolete  above  and  below;  terminal  line  with  black  point 
on  submedian.    Expanse,  13  mm. 

Type.— Female,  No.  16113,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).  Also  7  others  with  additional  localities:  Porto  Bello, 
April,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck);  Trinidad  River, 
March  and  August,  1912  (Busck);  Corozal,  Canal  Zone,  November, 
1912  (C.  P.  Crafts). 

Near  H.  seguistridlis  Hubner,  the  lines  softer  with  edges  concolorous 
with  the  wing-shades,  the  terminal  line  not  uniform,  etc. 

HOMOFHTSA  MOSIBUITDAUS,  new  tpedM. 

Similar  to  ff.  cymalis,  smaller,  veins  10  and  11  of  fore  wing  coinci- 
dent. Base  and  termen  shaded  with  olive  yellow;  inner  line  rigid, 
slightly  ciurved;  median  space  purplish,  pale  on  the  costa;  a  black 
shade  on  termen  above  the  middle  with  a  white  patch  below.  Hind 
wing  soiled  whitish,  with  faint  gray  outer  line.    Expanse,  11  mm. 

Typ^.— Female,  No.  16214,  U.S.N JM.;  Corozal,  Canal  Zone,  July, 
1912  (J.  Zetek).     Also  one  female,  Porto  Bello,  May,  1912  (Busck). 

MASSEPHA  LUPA  Dmce. 

9.  Trinidad  River,  March  and  June,  1912  (Busck);  Alhajuelo, 
April,  1911  (Busck);  Corozal,  Canal  Zone,  November,  1912  (C.  P. 
Crafts). 

NBUROPHTSBTA  MSIXOORAPTA,  new  tpedM. 

White;  discal  mark  blackish,  quadrate,  notched  above  and  below; 
a  wood-brown  longitudinal  shade  on  costa  and  one  below;  subbasal 
line  black-brown;  inner  line  far  out,  dentate  on  subcostal  and  median; 
'a  stripe  along  costa  almost  to  inner  line;  a  wood-brown  half  band 
below;  outer  line  nearly  straight  above,  bent  in  at  right  angles  at 
vein  2,  then  again  bent  to  inner  margin;  terminal  space  nearly  filled 
by  a  black-brown  band,  parallel  to  the  outer  line,  notched  outwardly 
by  white  at  discal  and  submedian  folds;  a  terminal  black  line;  fringe 
white,  patched  with  black  at  apex  and  middle  of  outer  margin.  Hind 
wing  with  a  band  near  the  base,  then  clear  white;  median  space 
fiUed  with  black-brown,  except  for  a  white  ray  out  from  the  discal 
dot,  straightly  limited  inwardly,  outwardly  by  the  bent  outer  line, 
which  resembles  that  of  fore  wing,  but  is  less  sharply  bent;  termen  as 
on  fore  wing.    Expanse,  15  mm. 

Type.— Female,  No.  16116,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck).    Another  specimen  from  Alhajuelo,  April,  1911  (Busck). 

Close  to  Musoiima  nardssusalia  Walker,  as  identified  by  Mr.  Schaus 
in  a  specimen  from  Aroa,  Venezuela,  which,  if  correct,  proves  that 
nardsmisalis  should  be  removed  from  Musotima. 

PSKPHIS  MXRISTKALIS,  new  epedee. 

Soft  brown  over  whitish,  the  lines  showing  white,  their  dark  edges 
scarcely  contrasted;  subbasal  line  straight,  a  little  oblique;  inner 

34843**— ProcN.M.  vol.47— 14 ^17 
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line  arcuate;  outer  line  with  a  sharp  central  outcurve;  almost  angled; 
discal  mark  oblique,  dark;  a  row  of  terminal  black  dots.  Hind  wing 
with  single  outer  line,  dark  within,  white  without.    Expanse,  10  mm. 

Type,— Male,  No.  16112,  U.S.N.M.;  Porto  Bello,  April,  1912 
(Busck).  Also  4  others  with  additional  localities,  Cabima,  May, 
1911  (Busck);  Trinidad  River,  May,  1911  (Busck). 

Allied  to  P.  myrmidonalis  Guen6e,  but  the  lines  appear  pale  on  a 
darker  ground  instead  of  the  reverse. 

UPOCOSMA  PARCIPimCTALIS,  new  tpedM. 

Whitish;  inner  line  far  out,  fulvous-gray,  bent;  outer  line  excurved 
above  and  angled  outward  on  submedian;  a  brown  shade  at  apex. 
Hind  wing  with  a  patch  of  dark  scales  representing  the  inner  half  of 
mesial  band;  a  slender  brown  line  curved  over  a  patch  of  brown-gray 
on  inner  half  of  margin,  containing  four  little  black  dots.  Expanse, 
11  mm. 

Type.— Female,  No.  16170,  U.S.N.M.;  Corozal,  Canal  Zone,  March, 
1911  (Busck). 

UPOCOSMA  PTTNCTlSSnCALIS,  new  tpedea. 

Fore  wing  with  veins  4-5  stalked;  heavily  irrorate  with  black, 
leaving  a  triangular  white  patch  at  basal  third  of  inner  margin,  extend- 
ing up  to  cell;  two  black  streaks  on  costa;  a  black  discal  mark;  a 
heavy  semicircular  black  and  brown  shade  on  costa  outwardly,  fol- 
lowed by  the  slender,  curved  outer  line,  which  runs  out  near  the 
margin,  then  in  along  vein  3  and  is  dentate  on  submedian;  this  is 
followed  narrowly  by  black;  tomus  filled  in  with  black;  apex  white 
with  dotted  terminal  line.    Hind  wing  with  the  mai^in  twice  incised; 
white  at  base  and  in  the  indentations  of  the  outer  line,  else  powdered 
with  black;  a  black  raised  tuft  below  cell,  followed  by  a  dark  area;  a 
row  of  seven  minute  black  dots  with  coppery  scales  on  lower  half  of 
margin.    Expanse,  10  mm. 

Type.— Male,  No.  16171,  U.S.N.M.;  Taboga  Island,  June,  1911 
(Busck).  Also  four  males  and  one  female  from  the  same  place, 
February,  1912  (Busck). 

Allied  to  Arabia  argyraddlia  Schaus  (which  is  not  an  Ambia)^  but 
much  smaller  and  more  diversified  in  markings.  Also  differing  in 
venation,  having  veins  4  and  5  of  fore  wing  stalked,  while  they  are 
apart  in  argyradalis. 

UPOCOSMA  TEUFBRAUS,  iMW  tpedes. 

Similar  to  L.  fundisdmoLis  and  with  the  same  venation;  fore  wing 
whiter,  the  markings  more  open;  a  white  area  on  costa;  white 
triangle  narrower  and  followed  by  fulvous  brown.  Hind  wing  with- 
out any  conspicuous  dark  area  below  the  cell-tuft  which  has  long  thick 
hairs  nearly  reaching  the  mai^in;  incision  of  outer  line  sharp. 
Expanse,  10  mm. 

Type.— Male,  No.  16172,  U.S.N.M.;  Taboga  Island,  February,  1913 
(Busck).    Also  a  female  from  Porto  Bello,  April,  1912  (Busck). 
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UFOCOSMA  CONSORTAUS,  iww  tpedes. 

Fore  wing  creamy  whitish  at  base  with  purple  atoms,  followed  by 
a  black  half  band  on  inner  margin,  then  a  broad  brown  band;  median 
area  purple  filled,  with  an  arc-shaped  white  discal  line,  running  out 
along  veins  4-5,  slightly  furcate  at  the  end;  a  brown  patch  at  costa; 
outer  line  excurved  over  ceU,  whitish,  shaded  with  black  in  the  ciu^e 
and  followed  by  a  black  patch;  tomus  brownish.  Hind  wing  gray, 
whitish  at  base;  some  erect  long  black  hairs  on  inner  margin;  outer 
line  black,  excurved,  doubled  on  its  inner  half,  followed  by  white 
below;  margin  faintly  fxdvous  with  an  inner  line;  four  minute  black 
points  with  metallic  coppery  scales  on  inner  half  of  the  margin,  which 
is  excised  at  discal  and  submedian  folds.    Expanse,  13  mm. 

2Vl>«-— Female,  No.  16169,  U.S.N.M.;  Alhajuelo,  April,  1911 
(Busck).    Also  another  female  from  the  same  place. 

Very  close  to  Arnbia  meiahphota  Hampson  from  Jamaica  (which  is 
not  an  Arnbia),  perhaps  the  same  species,  but  the  present  form  is 
darker  in  tone  and  rather  widely  separated  geographically. 

SDFBTULA  DIWinrTALIS  Walktr. 

14.  Tabogilla  Island,  February,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck);  Cabuna,  May,  1911  (Busck);  Trinidad 
River,  June,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck);  Corozal, 
Canal  Zone,  November,  1912  (C.  P.  Crafts). 

SU7BTULA  HTPOCHQtALIS,  II0W  fpMles. 

Much  like  S.  diminutdlis,  but  whereas  that  has  a  broad  outer  dark 
border  to  the  hind  wing  with  erect  outer  line,  this  has  a  narrow  border, 
the  outer  line  oblique  and  joining  the  costa  further  out  tow&rd  apex. 
The  black  shade  across  the  disk  on  hind  wing  is  linear.  Expanse, 
10  nmi. 

Type.— FemeAe,  No.  16117,  U.S.N.M.;  Trinidad  River,  May,  1911 
(Busck). 


SU7BTULA  HTPOCHAROPA,  m 

Similar  to  the  preceding,  but  smaller;  fore  wing  with  a  narrow  but 
distinct  pale  orange-brown  margin,  lined  on  both  sides  with  black, 
the  terminal  line  being  double  and  filled  with  this  color,  whereas  it  is 
single  in  diminutdlis  and  hypochircHia.  A  patch  of  orange-brown  at 
apex.  Hind  wing  with  narrow  outer  border^  the  discal  shade  broad 
and  diffused,  undifferentiated  from  the  discal  spot.    Expanse,  9.5  mm. 

Type.— Male,  No.  16118,  U.S.N.M.;  Porto Bello,  May  1912  (Busck). 
Also  15  others  with  additional  localities,  Paraiso,  Canal  Zone,  January, 
1911  (Busck);  Alhajuelo,  April,  1911  (Busck);  Corozal,  Canal  Zone, 
April,  1912  (Busck),  November,  1912  (C.  P.  Crafts);  Cabima,  May, 
1911  (Busck);  Taboga  Island,  June,  1911  (Busck). 

SC7BALI8TA  SBMIFBRRBALIS  Himpmn. 

29.  Taboga  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone, 
March,  1911  (Busck),  July,  1912  (J.  Zetek),  August  and  November, 
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1912  (C.  p.-  Crafts);  Alhajuelo,  April,  1911  (Busck);  La  Chorrera, 
April  and  May,  1912  (Busck);  Paraiso,  Canal  Zone,  May,  1911 
(Busck). 

SCTBALISTA  POTBHTAUS,  iww  tpedM. 

Fore  wing  white  with  dense  longitudinal  shades  of  ocher-brown; 
subbasal  line  oblique,  faint,  ocher-brown;  inner  line  white  with  dark 
brown  outer  edge,  oblique  across  cell,  incurved  to  submedian,  then 
oblique  below;  discal  mark  dark  brown,  lunate;  outer  line  white, 
edged  by  dark  brown  within,  excurved  above,  dentate  at  vein  3,  a 
long  inward  tooth  at  vein  2,  running  in  along  1,  then  parallel  to  inner 
line  to  margin;  a  row  of  imiform  terminal  dashes,  preceded  by  white. 
Hind  wing  whitish  along  costa,  ocher-brown  shaded  outwardly;  outer 
line  curved,  white,  brown  within,  obsolete  at  both  ends;  four  central 
rounded  black  terminal  dots,  faintly  duplicated  within.  Expanse, 
14  mm. 

Type.— Female,  No.  16115,  U.S.N.M.;  Taboga  Island,  February, 
1912  (Busck). 

SYMPHTSA  AMCBNALIS  WalkM. 

1.  Corozal,  Canal  Zone,  July,  1912  (C.  P.  Crafts). 

ZmCKBNIA  FASCIALIS  CnmiM. 

4.  Porto  Bello,  March,  1911  (Busck)  Corozal,  Canal  Zone,  July 
and  November,  1912  (C.  P.  Crafts). 

ZmCKBNIA  PSRSPBCTAUS  Hfltmer. 

14.  Porto  Bello,  February,  1911,  and  April,  1912  (Busck);  Taboga 
Island,  February,  1912  (Bysck);  Corozal,  Canal  2iOne,  March,  1911 
(Busck); "July,  August,  and  November,  1912  (C.  P.  Crafts);  Alha- 
juelo, April,  1911  (Busck);  Cabima,  May,  1911  (Busck);  La  Chorrera, 
May,  1912  (Busck). 

DBSBOA  TAGBS  Cramer. 

6.  Taboga  Island,  February,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  Corozal,  Canal  Zone,  Jime  and  August,  1912  (C.  P.  Crafts). 

DBSBOA  BAJULALIS  Ouente. 

2.  Trinidad  River,  March,  1912  (Busck). 

DBSBOA  HOTALIS  Pelder. 

S.Trinidad  River,  March,  1912  (Busck);  Cabuna,  May,  1911 
(Busck);  Corozal,  Canal  Zone,  November,  1912  (C.  P.  Crafts). 

DBSBOA  OBBONAUS  SnelteiL 

2.  Chiriqui,  May,  1907  (W.  Schaus);  Cabima,  May,  1911  (Busck). 

The  male  antennsB  are  thickened  on  basal  two-fifths,  then  bent, 
with  minute  tuft  only.  The  specimen  from  Chiriqui  is  apparently 
the  female. 

DBSBOA  TBTRATOCBRA,  iMW  fpedos. 

Thickened  basal  part  of  antenna  not  over  the  basal  fourth,  then  a 
tuft  and  curved  region.    Markings  such  as  in  geminaliSy  but  the  bind 
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wing  washed  with  white  on  costa  to  below  vein  6;  fringe  blackish 
outwardly,  not  white.    Expanse,  27  mm. 

Typ^.— Male,  .No.  16124,  U.S.N.M.;  Tabemilla,  Canal  Zone,  May, 
1907  (Busck). 

DBSMIA  PARASTIGICA^new  speciaB. 

Male  antennae  unmodified,  with  bristles  and  cilia.  Black;  abdo- 
men with  posterior  segmental  white  lines,  anal  segment  white-lined. 
Fore  wing  with  two  white-hyaline  spots,  the  inner  oblique,  notched 
on  median  vein,  followed  by  a  band  below,  defined  only  by  a  little 
whitish  shade  beyond;  outer  spot  from  vein  4  to  the  subcostal, 
narrower  above.  Hind  wing  with  costa  washed  with  sordid  whitish 
to  below  vein  6;  a  little  white  dash  across  cell;  a  long  white  streak 
form  subcostal  to  near  tomus,  widened  a  little  at  veins  3-6,  tapering 
below;  fringes  pale  with  fuscous  interline.     Expanse,  29  mm. 

Type.— Male,  No.  16121,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 
Also  a  male  from  Guapiles,  Costa  Rica  (W.  Schaus). 

DSSMIA  PHAIOSRH(Ril»]iew  speciaB. 

Black;  fore  wing  with  two  oval  white  spots  as  infundfralis  Guen6e. 
Hind  wing  with  an  inner  spot  below  cell  running  nearly  to  inner 
margin  and  duplicated  without  by  a  narrow  white  line;  outer  spot 
beyond  cell,  from  subcostal  to  vein  3,  rounded;  a  long  double  brown 
anal  tuft  in  the  male;  antennsd  unmodified.    Expanse,  25  mm. 

Type.— Male,  No.  16122,  U.S.N.M.;  Porto  Bello,  May,  1912 
(Busck). 

DBSMIA  ACLISTALIS,  new  speciaB. 

Black,  replaced  by  bronzy  brown,  the  black  remaining  only  around 
the  spots  and  at  base  of  fringe;  spots  with  wavy  outline,  the  inner 
from  the  subcostal  to  vein  1,  followed  by  a  white  speck  below;  the 
outer  from  the  subcostal  to  vein  3,  narrow  above.  Hind  wing  with 
a  very  wide  spot,  covering  half  of  the  wing  in  the  center,  crenulate 
•without;  fringe  whitish  outwardly.     Expanse,  16  mm. 

Type.— Male,  No.  16123,  U.S.N.M.;  La  Chorrera,  April,  1912 
(Busck). 

SDSSHTPARODBS  SPLBNDBNS  Dnice. 

10.  Taboga  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone, 
July  and  August,  1912  (C.  P.  Crafts). 

BUSRHYPARODBS  LTDANUS  Droee. 

15.  Taboga  Island,  February,  1912  (Busck);  Tabogilla  Island, 
February,  1912  (Busck);  Corozal,  Canal  Zone,  March,  1911  (Busck), 
July  and  August,  1912  (C.  P.  Crafts);  Alhajuelo,  April,  1911  (Busck); 
Cabima,  May,  1911  (Busck). 

BUKRHTPARODBS  8C17LI>ns»  new  species. 

Thorax  and  fore  wing  dark  brown,  lustrous,  a  little  pm^lish;  inner 
line  straight,  dark,  unrelieved  and  obscure;  outer  line  outbent  at 
veins  3-6  with  two  teeth,  relieved  by  narrow  straw-colored  patches 
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before  the  teeth  and  following  most  of  the  line  outwardly;  fringe  dark, 
with  pale  luster  in  oblique  light.  Hind  wing  with  the  base  pale 
whitish,  tinted  with  straw-color;  a  black  dot  in  cell;  outer  area 
purplish  brown;  mesial  line  detached  from  the  dark  area  above, 
broken,  showing  two  dots  beyond  the  cell  as  remains  of  teeth.  Ex- 
panse, 12  mm. 

Cotypes. — Five  specimens.  No.  16126,  U.S.N.M.;  Trinidad  River, 
March,  1912  (Busck);  Corozal,  Canal  Zone,  July,  1912  (C.  P.  Crafts). 

SNTREPHI4  LBVmiA  Cnuner. 

4.  Trinidad  River,  March  and  June,  1912  (Busck) ;  Corozal,  Canal 
Zone,  November,  1912  (C.  P.  Crafts). 

PAOTDA  TRADUCAUS  ZeUer. 

6.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River,  March, 
1912  (Busck). 
La  Chorrera,  May,  1912  (Busck). 

BRCTA  ORNATALIS  DuponcheL 

1.  Porto  Bello,  March,  1911  (Busck). 

BRCTA  VITTATA  Fabrldos. 

9.  Taboga  Island,  February,  1912  (Busck);  Porto  Bello,  March, 
1912  (Busck);  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek),  August, 
1912  (C.  P.  Crafts). 

LEUCOCHROMA  COROPB  Cnuner. 

13.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River, 
March,  1912  (Busck);  Porto  Bello,  April,  1912  (Busck);  Corozal, 
Canal  Zone,  April,  1911  (Busck);  July,  1912  (J.  Zetek,  C.  P.  Crafts); 
August,  1912  (C.  P.  Crafts);  Cabuna,  May,  1911  (Busck). 

LEUCOCHROMA  COLUBCBDINSIS  Hampaon. 

3.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River,  March, 
1912  (Busck). 

LSUCOCHROMA  BUPHTmifTLLA.  new  species. 

White;  markings  ocher-brown,  arranged  as  in  hicolaraXis  Dy^j 
color  of  the  markings  browner,  less  orange;  a  gray-brown  point  on 
margin  below  apex  and  stain  on  costa  at  inception  of  outer  line; 
markings  closely  as  in  bicolomlis,  rather  fuller,  the  white  areas  more 
restricted,  showing  especially  in  the  submarginal  patch,  which  is 
large,  well  filled  out  close  to  margin.    Expanse,  19  mm. 

Type.— Male,  No.  16126,  U.S.N.M.;  from  a  series  of  20,  Tab(^« 
Island,  February,  1912  (Busck).  Other  localities  are  Trinidad  River, 
March,  1912  (Busck);  Corozal,  Canal  Zone,  June,  1912  (Busck). 

In  this  and  the  following  species  the  fore  wings  have  the  out«r 
margin  a  little  more  oblique  and  the  apex  more  pointed  than  usual 
in  Leucochroma.  The  palpi  have  the  tuft  in  front  of  the  third  joint 
square  rather  than  triangular.    They  agree  wi£h  L.  hicohralis  Dj^* 

» l9chnurge$  hkoloralU  Dyar,  Zoologk»,  voi  1, 1910,  p.  134. 
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Possibly  these  should  form  a  new  genus,  but  as  they  do  not  differ 
markedly  from  Leucoehroma,  and  are  led  up  to  in  markings  by  other 
species/  I  leave  them  in  thiss  genus.  They  can  not  be  placed  in 
hchnurges,  in  which  genus  I  originally  described  bicoloralis. 


LSUCOCHROMA  BUPHASAMACIS,  IM 

Close  to  licolordlis  Dyar,  the  colors  the  same,  the  markings  fuller 
throughout,  the  white  spaces  reduced.  Trace  only  of  the  brown 
specks  below  the  apex  and  at  inception  of  the  outer  line;  basal  mark- 
ings of  fore  wing  confluent,  marginal  marks  continuous.  Expanse, 
17  mm. 

Type. — Female,  No.  16128  U.S.N.M.,  selected  from  a  series  of  17, 
Trinidad  River,  March,  1912  (Busck).  Other  localities  are  Corozal, 
Canal  Zone,  June,  1912  (Busck),  July,  1912  (C.  P.  Crafts). 

Very  close  to  bicoloralis  Dyar,  possibly  a  race  of  it. 

MARASBOA  COCHRUSALIS  Walter. 

40.  Porto  Bello,  February,  1911  (Busck);  Corozal,  Canal  Zone, 
March,  1911,  and  May,  1912  (Busck),  July,  1912  (J.  Zetek,  C.  P. 
Crafts) ;  La  CJhorrera,  April,  1912  (Busck) ;  TMnidad  River,  June,  1912 
(Busck). 


STNOAIOA  ABRORMAUS  ( 

9.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck) ;  La  Chorrera,  May,  1912  (Busck);  Corozal  Canal  Zone,  July, 
1912  (J.  Zetek,  C.  P.  Crafts). 

The  specimens  agree  with  a  female  from  Costa  Rica  labeled  by  Mr. 
Schaus.  In  the  male,  there  is  a  slight  swelling  on  the  costa  between 
end  of  first  line  and  discal  dot. 

STHOAMIA  8CIAORAPHALIS,  new  speciaB. 

Differs  from  dbnormdlis  (Snellen)  Schaus  in  being  tinged  with 
ocher,  especially  along  inner  margin,  the  costa  of  the  male  straight, 
without  swelling;  lines  of  hind  wing  not  quite  as  coarse  and  rigid 
as  in  ahnormalis,  the  whitish  bordering  shades  less  contrasting.  Ex- 
panse, 15  mm. 

Type.— Male,  No.  16119,  U.S.NJkf.;  Trinidad  River,  March,  1912 
(Busck).  Also  eightothers.  La  Chorrera,  May,  1912  (Busck) ;  Corozal, 
Canal  Zone,  July,  1912  (J.  Zetek,  C.  P.  Crafts),  November,  1912 
(C.  P.  Crafts). 

1  L€tieoehr<ma  mdiutalit  Walker  has  the  pattern  of  ooloration  of  these  forms,  which  is  still  more  nearly 
approximated  in— 
LEUCOCHROMA  ANALTTICA,  new  tpedea. 

SimUartoX.  mettiMQ/if,  with  which  it  was  confused  in  the  oollection,  bat  with  the  blackish  scales  almost 
wboDy  lemoyed.  In  mdiusalU  there  are  indistinct  dark  edgings  to  the  stigmata  and  a  dark  terminal  line, 
which  breaks  faito  three  distant  dots  below  apex,  derived  from  the  eorope  type.  In  analytiea,  all  the  marks 
are  oiange-3re]low  on  a  white  groond,  broadened,  diffused,  the  terminal  line  also  orange,  except  the 
three  minnte  dark  dots  below  apex.  Terminal  line  on  hind  whig  a  little  darker  than  the  other  mark- 
ing!, bat  not  dark  as  in  mdhnalit.    Expanse,  19  mm. 

09(|rpef.-Foar  specimens,  No.  16137,  U.B.N.M.;  Trinidad,  British  West  Indies  (Sohaos  collection). 
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STNOAMIA  MSLAN  OBATHRUM.  new  ipMiMk 

A  smaller  species  with  straight  costa  in  the  male,  resembling  S. 
cognatalis  (identified  by  Schaus) ;  more  uniformly  straw-yellow,  w^ith- 
out  the  general  dark  shading  of  cognatalis,  the  lines  of  hind  wing  not 
so  fiexuous  and  irregular,  though  much  less  rigid  than  in  dbnormalis 
or  sciagraphalis,  but  easily  distinguished  from  all  by  a  patch  of  long 
black  scales  at  base  of  costa  of  hind  wing  of  male  on  both  surfaces 
of  the  wing.    Expanse,  13  mm- 

Type.— Male,  No.  16120,  U.S.NJkf.;  LaChorrera,  May,  1912  (Busck). 
Also  14  males  and  9  females,  Cabima,  May,  1911  (Busck);  Paraiso, 
Canal  Zone,  February,  1911  (Busck);  Trinidad  River,  March,  1912 
(Busck);  Corozal,  Canal  Zone,  April,  1911  (Busck),  July,  1912  (J. 
Zetek,  C.  P.  Crafts),  November,  1912  (C.  P.  Crafts). 

STNOAMIA  RXTBRICINCTALIS  GiMiite. 

3.  Taboga  Island,  February,  1912  (Busck);  La  Chorrera,  May, 
1912  (Busck). 

STNOAMIA  PSPTTALIS  OiMnte. 

1.  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 

STNOAMIA  FLORBLLA  Ciamer. 

22.  Porto  Bello,  February,  1911  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (J.  Zetek,  C.  P.  Crafts);  Gatun,  Canal  Zone,  August,  1909 
(A.  H.  Jennings). 

STNOAMIA  AQUATICALIS  OiMnte. 

4.  Cabima,  May,  1911  (Busck) ;  Corozal,  Canal  Zone,  July  and  No- 
vember, 1912  (C.  P.  Crafts). 

STNOAMIA  H^MORRHOmALIS  Ouente. 

2.  Corozal,  Canal  Zone,  July,  1912  (C.  P.  Crafts). 

STNOAMIA  INFLAMMATALIS  Hampaon. 

1.  Trinidad  River,  March,  1912  (Busck). 

STNOABOA  FLABBLLAUS  Ooente. 

5.  Corozal  Canal  Zone,  August  and  November,  1912  (C.  P.  Crafts). 

STNOAMIA  TTTIUSALIS  Walker. 

1.  Trinidad  River,  March  1912  (Busck). 

SAMSA  BCCLBSIALIS  Onaiite. 

71.  Trmidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck) ;  La  Chorrera,  May,  1912  (Busck) ;  Corozal,  Canal  Zone,  July, 
1912  (J.  Zetek,  C.  P.  Crafts). 

SAMSA  MICTALIS  Hampaon. 

2.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

SAMSA  CHLORISTAUS  Hampaon. 

28.  Porto  Bello,  February,  1911  (Busck);  Trinidad  River,  March, 
1912  (Busck);  Corozal,  Canal  Zone,  March,  1911  (Busck),  July,  1912 
(J.  Zetek,  C.  P.  Crafts). 
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SAMBA  MULTIFUCALIS  OiMiite. 

71.  Trinidad  River,  March  1912  (Busck);  La  Chorrera,  April  and 
May,  1911  (Busck);  Cabima,  May,  1911  (Busck);  Corozal,  Canal 
Zone,  July,  1912  (J.  Zetek,  C.  P.  Crafts). 

TRTTHTRIS  SCTLLALIS  Walker. 

3.  Trinidad  River,  March,  1912  (Busck). 

TRTTHTRIS  SUMIALIS  SneUen. 

4.  Porto  Bello,  February  and  March,  1911  (Busck);  Trinidad 
River,  March,  1912  (Busck). 

TSTTHTRIS  PRBTIOSALIS  Sdunis. 

1.  Cabijna,  May,  1911  (Busck). 

TSTTHTSIS  APICOLOR  Dnioe. 

2.  La  Chorrera,  May,  1912  (Busck). 

UiLKri'lUA  DBCOSTAUS  OiMiite. 

1.  Trinidad  River,  May,  1911  (Busck). 

MARASMIA  VLGRIDALIS  Feniald. 

I.  Taboga  Island,  February,  1912  (Busck). 

BOCCHORIS  AF7GALIS  Gnente. 

II.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River, 
March  and  June,  1912  (Busck);  Corozal,  Canal  Zone,  March,  1911 
(Busck),  July,  1912  (J.  Zetek,  C.  P.  Crafts),  November,  1912  (C.  P. 
Crafts). 

There  appear  to  be  six  species  among  this  material,  but  there  are 
too  few  of  a  kind  for  satisfactory  treatment.  In  the  collection  are 
three  specimens  labeled  apygalis,  two  from  Mexico  (not  alike),  both 
females,  and  one  from  Costa  Rica,  a  male,  with  prominence  on  basal 
joint  of  antenna,  but  it  does  not  agree  with  either  of  the  Mexican 
specimens.  Two  other  species  are  before  me  from  Costa  Rica,  but 
unnamed,  one  with  prominence  on  basal  joint  of  male  antenna,  the 
other  without  this  structure.  I  name  herewith  all  of  the  Panama 
forms,  as  I  do  not  think  that  any  of  them  are  Guenfie's  apygalis, 
described  from  Colombia  from  a  single  female  with  the  costal  dots 
opened  into  rings.  My  nacohora  is  the  only  one  showing  this  marking, 
and  it  does  not  appear  to  agree  otherwise  with  apygdis. 

Ntt.  1.  HOHAJIlIS,  new  species. 

SmaU,  nearly  white,  the  male  without  modification  at  base  of 
antenna;  costal  dots  of  fore  wing  confused,  at  base  reaching  to  sub- 
costal vein;  lines  slender;  ground  color  not  much  shaded  with  dark; 
space  between  outer  and  subterminal  lines  moderately  wide,  narrowly 
reaching  costa  but  cut  oflF  from  inner  margin;  discal  dots  of  both 
wings  with  the  centers  nearly  occluded.    Expanse,  11  mm. 

Cotypes.— Two  males,  No.  16129,  U.S.N.M.;  Corozal,  Canal  Zone, 
March,  1911  (Busck);  Taboga  Island,  February,  1912  (Busck). 
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No.  2.  SPARSAUS,  new  specieB. 

Medium  sized,  faintly  straw-yellow  tinged;  costal  dots  of  fore  wing 
small  and  sparse,  on  costa  only,  separated  by  twice  their  own  diam- 
eters or  more;  lines  moderate;  ground  color  shaded  with  dark  along  the 
margins  of  both  wings;  space  between  outer  and  subterminal  lines 
moderately  wide,  narrowly  reaching  costa  and  indistinctly  so  the 
inner  margin;  discal  dot  of  fore  wing  of  two  lines  joined  by  a  bar,  of 
hind  wing  soUd.    Expanse,  12  nmi. 

Type.— Female,  No.  16130,  U.S.N.M.;  Trinidad  River,  March, 
1912  (Busck). 

No.  3.  APPROPRIALIS,  new  ipMiet. 

Medium  sized,  pale  straw  yellow;  costal  dots  of  fore  wing  numerous 
and  rather  dense,  those  near  base  reaching  subcostal  vein;  lines 
moderate,  distinct;  ground  color  strongly  shaded  with  brown  along 
the  margins  of  both  wings,  not  elsewhere;  space  between  outer  and 
subterminal  lines  moderately  wide,  narrowly  reaching  the  costa  and 
indistinctly  so  the  inner  margin;  discal  dot  of  fore  wing  closed  above 
and  crossed  by  a  central  bar,  of  hind  wing  small,  solid,  forming  part 
of  the  mesial  line.    Expanse,  13-14  nmi. 

Cotypes.— Two  females.  No.  16131,  U.S.N.M.;  Trinidad  River, 
March,  1912  (Busck). 

I  associate  with  these  the  unidentified  male  from  Costa  Rica 
(Banana  River,  March,  1907,  W.  Schaus)  without  modification  at 
the  base  of  the  antenn». 


No.  4.  DIFFBRBNTIALIS,  IM 

Medium  sized;  pale  straw  yellow;  costal  dots  small,  but  rather 
numerous  and  dense;  lines  very  fine  and  open,  the  marginal  shade 
slight,  giving  a  general  pale,  unshaded  appearance;  space  between 
outer  and  subterminal  lines  wide,  reaching  costa  and  margin;  orbicular 
annular,  semidetached  from  the  inner  line;  discal  dot  closed  above 
and  with  central  bar,  of  hind  wing  not  quite  occluded  and  detached 
from  the  inner  line.    Expanse,  13-14  mm. 

Cotypes. — ^Four  females.  No.  16132,  U.S.N.M.;  Corozal,  Canal 
Zone,  July,  1912  (J.  Zetek,  C.  P.  Crafts),  November,  1912  (C.  P. 
Crafts), 

No.  5.  DBNSALIS,  new  ipectes. 

Small,  pale  straw  yellow,  shaded  with  ocher-brown  beyond  the 
discal  mark;  costal  dots  dense,  regular,  reaching  subcosta,  where 
there  is  a  longitudinal  shade;  ground  color  slightly  irrorated  and  with 
patches  of  dark  brown  shading  at  origins  of  discal  venules  of  both 
wings,  the  marginal  shading  broken  up  into  patches;  space  between 
outer  and  subterminal  lines  moderately  wide,  reaching  costa;  discal 
dot  of  fore  wing  lunate,  annular,  of  hind  wing  soHd.    Expanse,  1 1  mm. 

Type.— Female,  No.  16133,  U.S.N.M.;  Taboga  Island,  February, 
1912  (Busck). 
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»<».&.  HACOBORA,  new  ^mIm. 

Bather  lai^er  than  the  others  and  with  broader,  equarer  wings; 
white,  tinged  with  sordid  creamy;  costal  dots  smaU,  sparse,  the  basal 
three  distinctly  annular;  lines  slender,  blackish,  the  inner  running 
within  the.  orbicular  instead  of  joining  it  above;  reniform  widely 
annular;  marginal  shade  represented  by  a  few  dots  only,  the  sub- 
terminal  line  faint  and  running  close  to  the  outer  line  above.  Slnd 
wing  with  discal  dot  narrowly  ^[mular;  a  dusky  shade  between  the 
inner  and  outer  lines;  termen  as  on  fore  wing.    Expanse,  14  mm. 

Type.— Female,  No.  16134,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck). 

BOCCHORIS  EDAPHODREPTA,  new  species. 

Rather  small,  the  wings  narrow  and  acute  at  apex;  antennse  of 
male  without  basal  modification;  white  with  irrorations  and  shades 
of  pale  creamy  brown;  thorax  and  base  of  fore  wing  heavily  and 
densely  dotted  with  black;  lines  slender,  dark,  the  inner  straight, 
upright,  outer  oblique,  running  in  along  vein  2  to  a  sinus,  then  to 
inner  margin;  discal  mark  soUd;  a  faint  subterminal  brownish  shade; 
two  black  dots  on  the  costa  subapically.  Hind  wing  with  solid 
discal  dot,  with  black  shade  thence  to  inner  margm;  two  outer  lines 
joining  near  costa,  roundedly  and  widely  separated  mesially,  then 
close  and  parallel  on  inner  third;  a  brown  subterminal  shade,  espe- 
cially toward  apex.    Expanse,  11.5  mm. 

Type.—UdXe,  No.  16135,  U.S.N.M.;  Porto  Bello,  May,  1911  (Busck). 

BOCCHORIS  nrvmiOSA,  new  species. 

A  larger  species  than  the  preceding,  the  wings  rather  narrow  and 
square  at  tip;  whitish,  lightly  tinted  with  straw  color,  the  brown 
marginal  shade  dark  and  continuous  on  fore  wing,  paler  and  scattered 
on  hind  wing;  lines  slender,  the  outer  finely  denticulate,  both  on  its 
outcurve  below  costa  and  before  the  retreat  along  vein  2;  similar  on 
hind  wing,  straight  only  from  vein  2  to  tomus;  costal  dots  small, 
annular,  well  spaced,  less  than  twice  their  own  diameters  apart; 
reniform  open  above  and  below,  without  cross-bar;  on  hind  wing 
widely  annular  with  a  slightly  exuded  line  running  to  above  tomus. 
Expanse,  18  mm. 

Type.— Female,  No.  16136,  U.S.N.M.;  Trinidad  River,  May,  1911 
(Busck). 

Nearest  to  Guen^e's  characterization  of  apygalis  of  any  before  me. 
The  specimens  in  the  collection  aUied  to  this  (one  species  of  two 
females  from  French  Guiana,  one  species  of  three  males  and  four 
females  from  Aroa,  Venezuela)  were  all  placed  under  HUeUhia 
decosUdis  Guen6e,  on  general  appearance,  evidently,  as  they  differ 
in  venation,  while  none  bear  identification  labels.  There  are  evi- 
dently a  considerable  number  of  allied  species  in  this  group,  and 
apygalis  can  only  be  positively  identified  from  Colombian  material. 
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BOCCHORIS  RHEHABAIIS,  new  spedet. 

Closely  allied  to  B.  rheoLis  Druce;  smaller;  whiter^  the  subterminal 
line  on  both  wings  straighter,  not  forming  two  arcs  as  in  that  species; 
the  inner  line  of  fore  wing  is  very  slender  and  faint  whereas  it  is  as 
distinct  as  the  others  in  rhealis.  Expanse,  13  mm. 
Type.—Femsle,  No.  16137,  U.S.N.M.;  Cabima,  May,  1911  (Busck), 
I  have  placed  rhealis  and  magnaiis  Guen^e  in  Bocchoria  instead  of 
Nacoleia  as  done  by  Hampson,  because  I  think  the  front  of  the  head 
might  as  properly  be  described  "flat  and  oblique"  as  "rounded,"  it 
being  of  an  ambiguous  shape,  and  by  so  doing  I  associate  these  species 
with  the  others  which  they  resemble  in  markings. 

PQX>CROCIS  INFUSCALIS  OoeiiAe. 

1.  TabemiUa,  Canal  Zone,  May,  1907  (Busck). 

PZLOCROCIS  INOUINALIS  Ovente. 

1.  LaChorrera,  May,  1912  (Busck). 

POLOCROCIS  ANORMAUS  OiMnte. 

5.  Trinidad  River,  March,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck);  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek),  August,  1912 
(C.  P.  Crafts). 

PILOCROCIS  COIXUSTSALIS  MSKliler. 

1.  Cabima,  May,  1911  (Busck). 

PILOCROCIS  RAMEHTAUS  Ladmer. 

4.  Taboga  Island,  June,  1911  (Busck);  Corozal,  Canal  Zone,  July, 
1912  (J.  Zetek),  November,  1912  (C.  P.  Crafts). 

PILOCROCIS  CTCLOSnOICA,  new  speciaB. 

Palpi  with  the  scaling  moderate  and  separate  on  the  joints,  the 
third  joint  rather  long,  tufted  in  front,  the  tuft  even,  not  triangular; 
scaling  of  first  joint  white,  the  others  brown.  Wings  blackish  brown; 
lines  dark,  the  inner  curved,  rather  oblique;  remform  annular,  orbicu- 
lar a  dot;  outer  Une  excurved  over  discal  nervules,  retracted  by  vein 
.2  to  below  reniform.  Hind  wing  with  mesial  Une  resembling  outer  of 
fore  wing  but  less  retracted;  discal  mark  only  a  trace.  Ib^anse, 
24  mm. 

Type.— Female,  No.  16144,  U.S.NJ^;  Trinidad  River,  June,  1912 
(Busck). 

PILOCROCIS  RUNATAUS,  new  ^mIm. 

Palpi  broadly  scaled,  the  scales  of  second  joint  projecting  triangu- 
larly at  tip;  third  joint  minute  with  a  little  triangular  tuft.  Blackish 
brown,  a  little  bronzy;  lines  dark,  the  inner  obscure;  outer  line  rather 
broad,  incurved  along  vein  2;  reniform  solid,  black,  distinct.  Hind 
wing  with  mesial  line  nearly  regularly  curved,  but  slightly,  if  at  all 
disturbed  at  vein  2.  Lower  half  of  abdomen  and  legs  white,  the 
front  tibisd  dark  at  tips.    Expanse,  20  mm. 

Cotypes. — ^Two  females.  No.  16145,  U.S.N.M.;  Corozal,  Canal  Zone^ 
May,  1912  (Busck),  August,  1912  (C.  P.  Crafts). 
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PILOCHOaS  MODBSTAUS  I 

2.  La  Chorrera,  May,  1912  (Busck). 

POOCROCIS  CRTPTALIS  Draee. 

1.  Trinidad  River,  March,  1912  (Busck). 

PILOCROCIS  TERMINALIS  Docnlii. 

1.  Alhajuelo,  April,  1911  (Busck). 

miOCROCIS  DBCORAt  new  ipeciet. 

Palpi  shortly  and  closely  scaled,  the  third  joint  distinct,  its  frontal 
tuft  very  short;  first  joint  white  below  and  a  little  white  oiilyon 
second.  Fore  wing  of  male  without  modification  of  costa.  lines  as 
in  P.  cora  Dyar,  without  any  white  edges;  orbicular  present,  nearly 
as  distinct  as  reniform.    Wings  broad,  as  in  cora.     Expanse,  30  mm. 

Type.— Male,  No.  16143,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 
Also  a  male  from  Guapiles,  Costa  Rica,  November,  1907  (W.  Schaus), 
and  a  female  from  Peru,  the  former  labeled  infuacdlis  Guen6e,  but 
differing  in  the  palpi  as  well  as  the  larger  size. 

PILOCROCIS  CmORISAUS  Walker. 

3.  Trinidad  River,  March,  1912  (Busck);  Corozal,  Canal  Zone, 
April,  1911  (Busck),  and  November,  1912  (C.  P.  Crafts). 

SPILOMBLA  nMBRIATTSALIS  OiMiite. 

7.  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  March  and 
June,  1912  (Busck);  Corozal,  Canal  Zone,  August,  1912  (C.  P.  Crafts), 

SPILOMBLA  P<RONIALIS  Druoe. 

1.  Cabima,  May,  1911  (Busck). 

SPILOMXIA  PBRSPICATA  flibfictaa. 

13.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
February,  1911  (Busck);  Corozal,  Canal  Zone,  March,  1911,  and  May, 
1912  (Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck);  Alha- 
juelo, April,  1911  (Busck);  La  Chorrera,  April  and  May,  1912  (Busck); 
Cabima,  May,  1911  (Busck);  Trinidad  River,  Jime,  1912  (Busck). 

SPUOMSLA  DISCORDBNS,  IMW  species. 

White,  marked  with  brown  as  in  fi'.  perspicata  Fabricius  with  the 
following  differences:  Two  inner  hues  instead  of  three,  the  outer  one 
obsoletely  furcate  on  costa;  outer  line  forming  a  regular  zigzag,  not 
divided  by  vein  2,  its  upper  limb  outwardly  oblique;  terminal  brown 
space  with  a  pale  ray  from  tomus  to  near  middle.  Hind  wing  with 
submarginal  line  not  fused  to  the  middle  one,  but  broken  off.  Ex- 
panse, 21  mm. 

Cotypes. — ^Two  males,  two  females.  No.  16146,  U.S.N.M.;  Corozal, 
Canal  Zone,  July,  1912  (J.  Zetek),  November,  1912  (C.  P.  Crafts); 
Porto  Bello,  February,  1911  (Busck);  Cabima,  May,  1911  (Busck). 
Abo  a  male  and  two  females  from  the  Guianas  (W.  Schaus). 

HBSOCOIVDTLA  CONCOKDAUS  Hm»sr. 

25.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
February  and  March,  1911  (Busck);  Taboga  Island,  Februaiy,  1912 
(Busck);  Corozal,  Canal  Zone,  May,  1912  (Busck). 
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BffBSOCONDTLA  TARSCBARBAUS  HunpMn. 

1.  LaChorrera,  May,  1912  (Busck). 

OOnCHTLODBS  BAT.AMTSAT.I8  ]>nice. 

3.  Taboga  Islandi  February,  1912  (Busck);  Corozal,  Canal  2iOne, 
April,  1911  (Busck);  LaChorrera,  May,  1912  (Busck). 

OONCHTLODBS  PLATINALIS  GiMiite. 

6.  Porto  Bello,  Aprfl,  1912  (Busck);  Cabima,  May,  1911  (Busck); 
Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

OOnCHTLODBS  OVULALIS  Oneiito. 

20.  Corozal,  Canal  Zone,  March,  1911  (Busck),  July,  1912  (J. 
Zetek,  C.  P.  Crafts),  November,  1912  (C.  P.  Crafts);  Trinidad  River, 
March,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck). 

PHRTOANODBS  VARIALIS  Walker. 

5.  Trinidad  River,  March,  1912  (Busck);  Corozal,  Canal  Zone,  June, 
1912  (Busck). 

PHRTOANODBS  ALBIRBNALIS  HmpMn. 

2.  Trinidad  River,  March,  1912  (Busck);  Corozal,  Canal  Zone, 
April,  1912  (Busck). 

PHRTOANODBS  BCLVALIS  Druce. 

1.  Trinidad  River,  June,  1912  (Busck). 

PHRTOANODBS  INSOLUTALIS  Bfltochler. 

2.  Trinidad  River,  March,  1912  (Busck);  Corozal,  Canal  2^ne, 
June,  1912  (Busck). 

PHRTOANODBS  HUMBRAUS  Onoifte. 

3.  Trinidad  River,  March,  1912  (Busck). 

PHRTOANODBS  PROLONOAUS  Onoifte. 

9.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Trinidad  River, 
March,  1912  (Busck);  Porto  Bello,  April,  1912  (Busck);  Cabima, 
May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck);  Corozal, 
Canal  Zone,  July,  1912  (J.  Zetek). 

PHRTOANODBS  ORIOINAUS  L«lam. 

2.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
March,  1911  (Busck). 

PHRTOANODBS  SIBflALIS  OoeiiAe. 

2.  Corozal,  Canal  Zone,  Jime,  1912  (C.  P.  Criafts),  July,  1912  (J. 

Zetek). 

PHRTOANODBS  MARTTRALIS  Lederer. 

1.  Trinidad  River,  March,  1912  (Busck). 

PHRTOANODBS  CLBMBNTAUS  Sclumi. 

1.  Cabima,  May,  1911  (Busck). 

DICHOOAMA  SMFTHn  Mfcchler. 

1.  Taboga  Island,  February,  1912  (Busck). 

DICHOOAMA  BBROn  MQMhler. 

2.  Taboga  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone, 
March,  1911  (Busck). 
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HACOLBIA  ACUTANOT7LAUS  J 

3.  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone,  July, 

1912  (C.  P.  Crafts). 

HACOLBZA  CRAFTSIALIS,  ntw  speciaB. 

Pattern  and  color  of  N.  acutangulalisj  but  differs  in  detail:  Inner 
fine  straighter,  nearer  the  base;  orbicular  round,  detached  from  costa; 
reniform  attached  to  outer  line  below,  closed  at  both  ends;  outer  line 
upright  above,  flexuous,  not  arcuate;  submarginal  included  at  sub- 
costal and  submedian;  no  subapical  dot.  Hind  wing  with  the  lower 
segments  of  the  Unes  arcuate,  not  looped,  no  yellow  filling;  outer 
line  incised  subcostally.     Expanse,  12-14  mm. 

Cotypes. — ^Three  specimens.  No.  16138,  U.S.N Jkf.;  Corozal,  Canal 
Zone,  July,  1912  (J.  Zetek,  C.  P.  Crafts). 

Near  Nacoleia  (Bocchoris)  minima  von  Hedemann  from  Jamaica. 

KACOLEU  MAROmAUS,  new  species. 

Pattern  of  craftsiaiis,  but  the  lines  and  mai^in  suffused  with  ocher 
gray,  leaving  the  ground  color  as  white  patches;  subterminal  line  of 
both  wings  further  from  the  margin  than  in  craftsidlis,  forming  a 
broad  ocher-^ay  border,  reaching  almost  to  termen.  Expanse, 
14  mm. 

Type.— Male,  No.  16139,  U.S.N.M.;  Corozal,  Canal  Zone,  July,  1912 
(J.  Zetek). 

BACOLBIA  CAN ACBAUS  WsOnr. 

3.  Cabima,May,  1911  (Busck);  Taboga Island, June,  1911  (Busck); 
Trinidad  River,  June,  1912  (Busck). 

HACOLSIA  LtTHULAUS  Httlmer. 

2.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

KACOLBIA  DORISALIS  Walker. 

2.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

HACOLBIA  BRXTKNBSCBNS,  new  spadsi. 

More  distinctly  brown  than  lurmlaUs  or  doriaalia  Walker.  lines 
the  same,  but  the  outer  line  white  only  at  costa;  no  white  line  before 
the  mai^al  line.    Expanse,  28  xnjn. 

Type.— Female,  No.  16140,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck). 

Judging  by  males  from  Costa  Rica,  which,  though  labeled  dorisalia 
Walker,  are  apparently  this  species,  the  male  has  the  anal  angle  of 
hind  wing  abbreviated  and  h^dry,  the  hind  tibiae  curved,  with  a  pro- 
jecting point  of  scales  at  tip;  ventral  valve  at  base  of  abdomen  with 
tuft  of  hairs  at  tip. 

HACOISIA  NAim  AUS,  new  species. 

Blackish;  fore  wing  more  brownish  centrally;  lines  slender,  white, 
the  inner  curved;  outer  line  broader  on  costa,  a  little  outcurved 
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beyond  cell,  oblique  below;  discal  mark  narrow,  oblique,  white;  a 
dotted  white  line  before  the  double  black  xnargmal  line.  Hind  wing 
with  the  inner  line  curved,  white,  at  about  the  inner  third,  followed 
distantly  by  a  bluish  duplicating  shade;  subterminal  white  line  more 
continuous  than  on  fore  wing;  fringes  whitish.    Expanse,  14  xnjn. 

Type.— FemeilQ,  No.  16141,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).  Also  another,  apparently  the  same,  but  worn,  Corozal, 
Canal  Zone,  March,  1911  (Busck). 

No  male  is  at  hand.  The  species  may  be  recognized  by  its  very 
small  size  and  the  unusually  basal  position  of  the  line  on  hind  wing. 

NACOLSIA  nn>ICATA  fabridin. 

14.  Taboga  Island,  June,  1911  (Busck) ;  Corozal,  Canal  Zone,  July, 
1912  (J.  Zetek),  August  and  November,  1912  (C.  P.  Crafts). 

NACOLBIA  XAITTHODTSANA,  new  spectoB. 

Fore  wing  reddish  brown,  the  lines  as  in  indicata  Fabricius,  butf  aint, 
the  outer  denticulate.  Hind  wing  fuscous  shaded,  the  lines  faint. 
Outer  margin  of  fore  wing  straight  from  apex  to  vein  3,  then  roundedly 
prominent;  fringe  yellow,  blackish  at  the  prominence;  a  faint  double 
terminal  line.  Hind  wing  with  the  fringe  yellow,  interlined  with 
brown,  interrupted  at  submedian  fold.    Expanse,  19  mm. 

Type.—Femele,  No.  16142,  U.S.N.M.;  Trmidad  River,  June,  1912 
(Busck). 

Mr.  Schaus  sent  two  females  from  Costa  Rica  labeled  ''  N.  indicata 
Fab.  9  ",  but  I  have  numerous  females  of  that  species  agreeing  en- 
tirely with  the  males. 

NACOLBIA  PERSINUALIS  Walker. 

1.  Corozal,  Canal  Zone,  August,  1912  (C.  P.  Crafts). 

NACOLBIA  STTOIAUS  Hampflon. 

4.  Taboga  Island,  February,  1912  (Busck)  La  Chorrera,  May, 
1912  (Busck). 

NACOLBIA  PELBALIS  Wfllkor. 

4.  Taboga  Island,  February,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Cabima,  May,  1911  (Busck). 

NACOLBIA  ZANTmAUS  Oneiito. 

3.  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone,  August^ 
1912  (C.  P.  Crafts). 

NACOLBIA  VBRITAUS,  new  species. 

White,  with  slight  bronzy  brown  tint;  lines  slender,  blacUsh,  the 
inner  gently  curved;  outer  line  wavy  from  costa  tomus,  then  recurved 
to  below  reniform  and  again  to  inner  margin;  orbicular  and  reniform 
annular.  Hind  wing  with  median  segment  of  outer  line  projected, 
touching  the  maigin  beyond  tomus;  a  terminal  row  of  close  dots  on 
both  wings.    Expanse,  15  mm. 

Cotypes. — ^Two  specimens,  selected  from  a  series  of  11,  No.  16149, 
U.S.N.M.;  Trinidad  River,  March,  1912  (Busck);  Alhajuelo,  April, 


Digitized  by  VjOOQIC 


Ko.  2060.  LBPIDOPTMIBA  OF  THB  PANAMA  CANAL  ZONE—DTAB.         273 

1911  (Busck);  Porto  Bello,  April,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck). 

Allied  to  N.  lacerUdis  Guen6e,  L.  eoluhrdlis  6uen6e  and  L.  hatrachialie 
Guen6e,  in  markings,  but  those  three  species  are  properly  refer- 
able to  the  genus  Stenia  in  the  Nymphulinsd,  whereas  the  present 
species  as  a  true  Ncu^oleia, 

HACOLSIA  STBIIUIJS  OmnBt.  # 

40.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Belle. 
April,  1912  (Busck);  Trinidad  River,  May,  1911  (Busck);  Cabima, 
May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck);  Taboga  Island, 
June,  1911  (Busck);  Corozal,  Canal  2jone,  July  and  August,  1912 
(C.  P.  Crafts). 

RACOLEIA  SCmSTBSBlCALIS  BttnpMn. 

7.  Porto  Bello,  March,  1911,  and  May,  1912  (Busck);  Corozal, 
Canal  Zone,  April,  1912  (Busck);  Cabima,  May,  1911  (Busck). 

DICHOC&OCIS  SABATAUS  Droc*. 

3.  Cabima,  May,  1911  (Busck). 

STLBPTA  GORDIAUS  Oneiito. 

4.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
March,  1912  (Busck). 

STLBPTA  DIOPTAUS  WaOnc 

1.  Trmidad  River,  March,  1912  (Busck). 

STLBPTA  STRIOICIKCTA  BttnpMn. 

6.  Cabima,  May,  1911  (Busck). 

One  specimen  is  a  male  and  has  the  brown  border  broader  than  in 
the  females. 

STLBPTA  AMANDO  CfUMT. 

2.  Alhajuelo,  April,  1911  (Busck);  Cabima,  May,  1911  (Busck). 

STLBPTA  BUBVATA  flibfictaa. 

7.  Alhajuelo,  April,  1911  (Busck) ;  Porto  Bello,  April,  1911  (Busck); 
Cabima,  May,  1911  (Busck) ;  La  Chorrera,  May,  1912  (Busck);  Trin- 
idad River,  March  and  June,  1912  (Busck). 

STLBPTA  BIUCALIS  Chittite. 

.5.  Porto  Bello,  February,  1911  (Busck);  Cabima,  Miay,  1911 
(Busck);  Corozal,  Canal  Zone,  August  and  November,  1912  (C.  P. 
Crafts). 

This  species  occurs  also  in  the  United  States,  and  had  been  recorded 
under  the  (erroneous)  name  S.jluctuosdlis  Lederer.*  The  Iarv»  have 
been  found  on  nettle  in  Florida. 

STLBPTA  IMBROOLIALIS»]iew  speeto 

Straw-yellow,  suflPused  with  brown;  costa  brown-shaded,  as  also 
margins  of  both  wings;  lines  single,  moderate,  the  inner  curved,  the 
outer  denticulate,  concave  or  nearly  straight  above,  exserted  over 
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veins  2-5,  running  in  along  vein  2  faintly,  forming  a  sinus,  and  below 
it  a  tooth  on  submedian;  orbicular  punctifonn,  reniform  lunate. 
Hind  wing  with  a  spot  at  end  of  cell;  mesial  line  similar  to  the  outer 
of  fore  wing.    Expanse,  24-26  mm. 

Cotypes. — Three  females.  No.  16150,  U.S.N.M.;  Corozal,  Canal 
Zone,  April,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck);  Trini- 
dad River,  June,  1912  (Busck).  Also  13  specimens  from  French  and 
Dutch  Guianas  and  three  from  Aroa,  Venezuela  (Schaus  collection). 
One  of  the  latter  is  labeled  "  iPcu^Jiyzanda  xgrotalis  Zell.  9  ''  by  Sir 
G.  F.  Hampson,  but  the  palpi  do  not  seem  to  me  to  agree  with  those 
of  Packyzancla.  The  specimen  examined  by  Sir  George  has  the  palpi 
broken,  but  anyway  the  specimen  is  very  much  too  large  for  the 
female  of  sBgrotalis,  of  which  I  have  many  of  the  same  size  as  males. 
The  present  species  is  near  8.  sUicalis  Guen^e,  but  the  markings  darker 
and  more  clearly  written,  the  costa  also  dark. 

STLBPTA  LATICAUS  Ledam. 

1.  La  Chorrera,  May,  1912  (Busck). 

STLSPTA  CALANTICAUS  Droee. 

2.  Taoga  Island,  February,  1912  (Busck);  Alhajuelo,  April  1911 
(Busck). 


STLBPTA  EXCBLSAUS  I 

1.  Trinidad  River,  March,  1912  (Busck).    * 

PILBTOSOMA  nOVAUS  Walker. 

2.  Trinidad  River,  March,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

Two  entirely  different  insects  have  been  under  this  name  in  the 
collection,  one  from  Ecuador,  identified  by  Schaus,  the  other  from 
French  Guiana,  identified  by  Hampson.  The  Panama  specimens 
agree  with  the  one  from  French  Guiana,  and  I  have  accordingly 
accepted  Hampson's  identification  of  the  species. 

PILBTOSOMA  TmALIS,  new  speciaB. 

A  Uttle  larger  and  broader-winged  than  novaUs,  the  male  antannsB 
with  a  thickening  bearing  short  hairs  near  the  middle,  the  anal 
tuft  very  small  and  brush-like,  inconspicuous;  outer  margin  of 
fore  wing  quite  straight,  with  a  small  notch  at  end  of  submedian 
fold.  Color  as  in  novalis  and  equally  without  markings,  the  darker 
patch  at  anal  angle  of  hind  wing  somewhat  larger  and  a  little  less 
contrasted.     Expanse,  32  mm. 

Typ^— Male,  No.  16147,  U.S.N.M.;  Corozal,  Canal  Zone,  March, 
1911  (Busck). 

PILBTOSOMA  ARGOPONAUS,  new  species. 

Wings  broad,  the  outer  margin  rounded  below,  without  notch; 
male  antennae  minutely  ciliate,  immodified;  anal  tuft  large  and 
rather  long,  but  nothing  like  the  enormous  development  of  this 
structure  in  novalis.    Brown-black  with  slight  bronzy  reflection; 
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lines  showing  only  in  traces;  reniform  small,  annular;  inner  and 
outer  lines  faintly  pale,  the  outer  looped  under  reniform,  thence 
oblique  and  irregular  to  inner  margin.     Ebcpanse,  27  mm. 

0)typ«.— Male  and  female,  No.  16148,  U.S.N.M.;  Trinidad  River, 
March,  1912  (Busck);  Cabima,  May,  1911  (Busck). 

The  lateral  tufts  at  the  base  of  the  abdomen  are  very  slight  in  this 
species,  but  I  think  enough  to  admit  it  to  the  genus. 

LTGROPIA  FUSCICOSTAUS  BttnpMn. 

5.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

LTOROPIA  TiKT.KX  Cumsr. 

9.  Paraiso,  Canal  2ione,  January  and  February,  1911  (Busck); 
Trinidad  River,  Maich  and  June,  1912  (Busck);  Orozal,  Canal  Zone, 
April,  1911  (Busck);  Porto  Bello,  April,  1911  (Busck). 

LTOROPIA  XJmCOLORALIS  Gnente. 

2.  Trinidad  River,  March,  1912  (Busck);  Porto  Bello,  June,  1912 
(Busck). 

LTOROPIA  OBRHinSAUS  WflOrar. 

1.  Corozal,  Canal  Zone,  November,  1912  (C.  P.  Crafts). 

LTGROPU  ALITBMKRALIS,  new  speciaB. 

Fore  wing  pointed  at  apex;  yellow;  a  double  marginal  line,  the 
inner  segment  dotted  on  fore  wing;  fringe  brownish;  a  dot  on  costa 
and  inner  margin  near  base;  inner  line  straight,  forming  a  dot  on 
costa;  reniform  annular;  outer  line  wavy  above,  bent  in  along  inter- 
space 2-3,  slightly  wavy  again  to  inner  margin.  Hind  wing  with  a 
similar  line.  Palpi  with  black  rings  at  the  ends  of  the  first  and 
second  joints,  the  latter  broadly  broken  on  the  outer  side.  Fore 
tarsi  white,  a  black  band  at  apex  of  tibia  and  first  tarsal,  tip  of  third 
and  all  of  fourth  black.    Expanse,  21  mm. 

Type. — No.  16155,  U.S.N.M.,  selected  from  a  series  of  6,  Cabima, 
May,  1911  (Busck).  Also  one  male,  Geldersland,  Surinam  River, 
Dutch  Guiana,  labeled  cemalia  Guen6e. 

Allied  to  cemalia  Guen6e  and  hifunctalis  Hampson;  differiug 
from  both  in  the  coloration  of  palpi,  from  the  former  also  in  wing 
shape  and  from  the  latter  also  in  size  and  annular  reniform. 

LTOROPIA  CmtOMALIS  OiMiite. 

2.  Trinidad  River,  March,  1912  (Busck). 

ITGROPIA  LBIAUS  Docnin. 

3.  Trinidad  River,  March,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck)  I 

LTOROPIA  C08MIA,  new  ■padflt. 

Bronzy  brown-black;  fore  wing  with  a  costal  yellow  half-bar  on 
outer  fourth;  a  double  spot  in  cell,  conjoined  below  and  touching  an 
oblique  broad  half-band  near  base  of  inner  margin.    Hind  wing 
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yeUow  at  base,  the  edge  of  the  color  cleft  by  a  small  discal  mark 
fused  to  the  outer  dark  area.    Expanse,  15  mm. 

Cotypes. — ^Two  specimens,  selected  from  a  series  of  17,  No.  16151, 
U.S.N.M.;  Porto  BeUo,  March,  1912  (Busck). 

Allied  to  L.  imparalis  Walker  from  Jamaica.^ 

LTOROPIA  XRTTHRGBATHRUM,  turn  tpedM. 

Bronzy  brown-black,  a  little  grayish;  fore  wing  with  white  costal 
two-thirds  bar  on  outer  third  and  white  one  at  inner  third,  not 
attaining  costal  edge;  base  stained  with  dark  red  on  lower  portion. 
Bind  wing  whitish  at  base,  stained  with  dark  red,  the  whitish 
area  not  quite  including  a  discal  mark  of  the  ground  color.  Kx- 
panse,  15  mm. 

Type. — No.  16152,  U.S.N.M.;  selected  from  a  series  of  28;  Corozal, 
Canal  Zone,  April,  1911  (Busck).  Other  from  Paraiso,  Canal  Zone, 
February,  1911  (Busck);  Taboga  Island,  February,  1912  (Busck); 
TLok  Chorrera,  April,  1912  (Busck);  Trinidad  River,  June,  1912 
(Busck);  Corozal,  Canal  Zone,  June,  1912  (C.  P.  Crafts).  One  of 
the  specimens  taken  by  Mr.  Q*afts  has  the  markings  of  both  wings 
yellow  at  base  instead  of  red. 

LTOROPIA  MUBINALIS  Scfaaus. 

4.  La  (Dhorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone,  Julv 
(J.  Zetek)  and  August,  1912  (C.  P.  Crafts). 

AOATHODBS  DBSIONALIS  Gaente. 

2.  Porto  Bello,  March,  1911  (Busck). 

OLTPHODBS  nmDALIS  Cnmer. 

1.  Porto  Bello,  February,  1911  (Busck). 

OLTPHODBS  LAT1LIMBALI8  Ouente. 

1.  Paraiso,  Canal  Zone,  February,  1911  (Busck). 

As  determined  by  Mr.  Schaus  from  Costa  Rican  specimens  QatUimr 
halis  Gnen6e=c<>7U(ictdlis  Dognin),  but  not  the  hiUinibalis  of  his 
Guiana  collections,  nor  the  contactalis  labeled  by  Mr.  Dogoin.  In 
the  present  form,  the  spot  on  fore  wing  is  very  much  larger  (2a^im- 
halis  is  ''assez  petite")  and  has  no  oblique  prolongation  below  (as 
in  corUactalis).  The  band  on  the  hind  wing  also  is  much  wider. 
This  is  evidently  a  race,  if  not  a  good  species.  The  name  epime- 
tralis  is  accordingly  proposed. 

1  Two  species  before  me  from  the  OuJanas  are  closely  sUed,  and  may  be  cbaxacterixed  here. 
LTOROPIA  OLAPHTRA,  IMW  tpedet. 

Bronsy  brown-black;  fore  wing  with  a  small  yellow  costal  spot  at  outer  third;  a  narrow  band  ftt  basal 
third,  not  attaining  oosta,  bent  below  cell  at  right  angles  toward  base  and  Joining  some  diflnaed  ytUaw 
on  inner  margin.    Hind  wing  narrowly  yellow  at  base.    Expanse,  12  nmi. 

Tfpe.—So.  16153,  U.SJ^.M.;  St.  Laurent,  Haroni  River,  French  Guiana,  September,  1904  (W.  Schaos). 

LTOROPIA  DISARCHB,  n«w  tpedes. 

Fore  wing  bronzy  brown;  two  erect  yellowish  white  bars,  one  costal  at  outer  third,  the  othw  st  hmcr 
third,  not  attaining  oosta  or  inner  margin.   Hind  wing  whitish  oostally  at  base.    Expanse,  13  mm. 

Coijfpct,— Two  specimens,  selected  fh>m  seven.  No.  16154,  U.S  JT.M.;  Cayenne,  French  Guiana,  June, 
1904  (W.  Schaus). 
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Type, — ^No.  16166,  U.S.N.M.  Besides  the  type,  six  are  before  me 
from  Costa  Rica  (W.  Schaus)  and  one  from  Coatepec,  Mexico  (R. 
MiiUer). 

OLTPeODBS  ARGtrr  A  Lederar. 

9.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River, 
March  and  June,  1912  (Busck);  Corozal,  Canal  Zone,  March,  1911 
(Busck),  July,  1912  (J.  Zetek,  C.  P.  Crafts). 

OLTPHODBS  PLT7MBIDORSAUS  Ouante. 

1.  Paraiso;  Canal  2jone,  February,  1911  (Busck). 

OLTPHODBS  LUCn>ALIS  Hmmer.   ' 

3.  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone,  July, 
1912  (J.  Zetek). 

GLTPHODBS  HTAUNATA  UmuBiw. 

3.  Porto  Bello,  March,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck);  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

GLTPH6DBS  INVIMALIS  Outtote. 

.  23.  Ctorozal,  Canal  Zone,  July,  1912  (J.  Zetek,  C.  P.  Oofts). 

Of  the  above,  five  are  of  a  variation  with  the  mai^al  band  broader, 
that  of  fore  wing  more  concave.  The  variation  is  gradual  in  the  five 
specunens,  and  the  size  is  the  same.  It  approaches  modialis  Dyar, 
but  the  broadening  of  the  bands  is  not  so  great,  while  the  size  is  not 
increased. 

GLTPHODBS  BUSCKI,  new  species. 

Translucent  yellow;  fore  wing  with  a  broad  costal  band  of  bronzy 
brown,  irregular  on  lower  edge,  with  a  dot  at  bases  of  veins  3-5;  outer 
border  broad,  with  sinus  centrally.  Hind  wing  with  broad  curved 
outer  border  narrowing  to  tornus.  Thorax  black-brown;  abdomen 
pale  ocher  brown,  anal  scales  black.     Expanse,  25  mm. 

Cotypes.— Two  males.  No.  16157,  U.S.N.M.;  Porto  Bello,  February, 
1911  (Busck). 

Near  nitidalis  Oamer,  but  the  yellow  of  fore  wing  runs  to  the  base. 

GLTPHODBS  AMOBOSTALIS  OtMOto. 

1.  Taboga  Island,  February,  1912  (Busck). 

OLTPHODBS  JAmUSAUS  Walker. 

1.  Porto  Bello,  April,  1911  (Busck). 

GLTPHODBS  AXTSOIVIA  Cnmer. 

4.  Porto  Bello,  February,  1911  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Taboga  Island,  June,  1911  (Busck). 

GLTPHODBS  STBn.f.AT.TS  Walker. 

2.  Porto  Bello,  February,  1911  (Busck);  Cabima,  May,  1911 
(Busck). 

GLTPHODBS  CUMALIS  Dmce. 

1.  Trinidad  River,  March,  1912  (Busck). 

CROCnX>PHORA  ADOHNATALIS  Wanen. 

1.  Porto  Bello,  April,  1912  (Busck). 
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CROCmOPHORA  ZINGHALIS  Walker. 

3.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek,  C.  P.  Crafts). 

CROCIDOLOBaA  PAUNDIAUS  Oaente. 

1.  Porto  Bello,  March,  1911  (Busck). 

LBUCENODBS  IMPBRIAUS  Ooente. 

26.  Porto  Bello,  February  and  March,  1911  (Busck);  Cabima, 
May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck);  Trinidad 
River,  March  and  June,  1912  (Busck);  Corozal,  Canal  Zone,  July, 
1912  (C.  P.  Crafts). 

LBUCINODBS  BLBOANTALIS  Ouente. 

22.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck);  Cabima,  May,  1911  (Busck);  Porto  BeUo, 
April  and  May,  1912  (Busck);  Trinidad  River,  March  and  June,  1912 
(Busck). 

Varies  greatly  in  size.  Some  of  those  before  me  expand  but  11 
mm.  (normal  size  about  25  mm.)  and  the  markings  are  more  or  less 
reduced  or  obliterated;  but  they  can  always  be  told  from  imperialis 
Guen6e  by  the  long  third  joint  of  the  palpi. 

Variety  PROPHBTICA,  new  variety. 

In  this  form  the  black  line  beyond  the  dark  basal  area  is  straight 
and  a  little  outwardly  oblique  instead  of  curved;  the  mai^inal  mark 
is  reduced  to  a  gray  shade  with  the  black  submarginal  patch  before 
it.    Expanse,  17  mm. 

Type,— 'No.  16158,  U.S.N.M.;  Trinidad  River,  June,  1912  (Busck). 

An  exactly  similar  specimen  from  Avangarez,  Costa  Rica,  July, 
1907  (W.  Schaus)  is  labeled  imperialis,  but  the  third  joint  of  the  palpi 
is  too  long  for  that  species.* 

MBOASTBS  GRANDALIS  Oneii«e. 

4.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  Bello,  April, 
1912  (Busck);  Cabima,  May,  1911  (Busck). 

AITALTTA  PUCILLA  Dmce. 

5.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Cabima,  May, 
1911  (Busck);  Porto  Bello,  May,  1912  (Busck). 

AITALTTA  SBBAANTRIS,  new  tpedea. 

Fore  wing  with  an  irregularly  triangular  yellow  patch  near  middle 
of  inner  margin,  the  costa  broadly  blackisJi  purple,  the  outer  area 
suffused  with  red-brown;  the  costal  edge  is  red-brown  with  three 
incisions,  followed  by  a  broad  purple  band  formed  of  a  basal  stripe, 
the  very  large  and  full  orbicular  and  reniform  (which  touch)  and 
another  stripe  to  apex;    outer  line  black,  slender,  bordering  the 

1  This  type  of  markings  is  carried  farther  in— 
LRUCmODBS  DISSOLVBNS.  new  speciet. 

Inner  line  straight,  very  oblique,  running  to  near  middle  of  inner  margin:  marginal  marking  in  the 
incision  of  outer  margin  brownish,  not  darker  than  the  discal  shading,  preceded  by  a  small  black  daali  at 
veins  5-0.    Expanse,  24  mm. 

TVpe.— Female,  No.  16159,  U.S.N.M.;  St.  Jean,  Manmi  River,  French  Guiana,  March,  1004  (W.  Sdums); 
also  four  others,  the  smallest  14  mm.  from  French  Guiana  and  one  from  Aroa,  Venezuela  (SchausooUeotloD). 
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reniform  and  continued  narrowly  to  inner  margin  along  the  edge  of 
the  yellow  patch;  no  terminal  marks.  Hind  wing  white,  yellow 
shaded  at  base,  apex  and  over  discal  mark;  outer  line  irregular, 
lightly  excurved  centrally,  broken  into  cusps,  the  most  distinct  ohe 
on  submedian  fold.    Expanse,  17  mm. 

Cotypes.—Two  females,  No.  16160,  U.S.N.M.;  Trmidad  River, 
March,  1912  (Busck).  A  male  from  St.  Jean,  Maroni  River,  French 
Guiana,  April,  1904  (W.  Schaus)  is  also  before  me. 

OMMATOSPILA  KARC  AUSALIS  Walker. 

2.  Corozal,  Canal  Zone,  July  and  November,  1912  (C.  P.  Crafts). 

SAlffBODBS  DaBCnCOLOR  Dyar. 

•  2.  Porto  Bello,  April,  1912  (Busck);  Cabima,  May,  1911  (Busck). 
The  male  has  the  costa  yellow  (^SarrieodesJlavibdcccUa  Hampson  ^) ; 
in  the  female  it  is  black  and  the  markings  are  broader  {^Pyrausta 
dUecticohr^  Dyar).  Under  the  name  flavibdccata,  Mr.  Schaus  sent 
three  distinct  species  from  his  Costa  Rican  collections.  The  bright 
yellow  one  I  take  to  be  the  vesljlavibaccata  and  the  name  falls  before 
the  earlier  dUecticolor.  The  reference  to  Sameodes  instead  of  Pyrausta 
seems  preferable.  The  two  other  species  agree  with  specimens  in  the 
collection  labeled  Bocchoris  insipiddlis  Lederer  and  B*  actealis  Walker, 
respectively.  I  therefore  transfer  these  two  names  from  Bocchoris  to 
Sameodes,  as  the  palpi  of  the  species  seem  structurally  identical  with 
those  of  Jlavibaccata. 

SAMBODBS  ACTEALIS  Walker. 

6.  Porto  BeUo,  February,  1911  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (J.  Zetek),  August  and  November,  1912  (C.  P.  Crafts). 

AU  females,  small  and  blunt  winged  in  comparison  with  males. 

SAMBODBS  ZOPHTRALIS  Lodenr. 

13.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck);  Porto  Bello,  March,  1912  (Busck);  Cabima, 
May,  1911  (Busck);  LaChorrera,  May,  1912  (Busck);  Corozal,  Canal 
Zone,  August,  1912  (C.  P.  Crafts). 

MARUCA  TBSTULALIS  Oofer. 

108.  Porto  Bello,  February  and  March,  1911  (Busck);  Taboga 
Island,  February,  1912  (Busck);  Trinidad  River,  March  and  Jime, 
1912  (Busck). 

AZOCmS  GRIPUSALIS  Walker. 

7.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck);  Cabima,  May,  1911  (Busck);  LaChorrera, 
May,  1912  (Busck). 

POLTORAMMODBS  B  AUSCALIS  Dyar. 

4.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

1  Ann.  Mag.  Nat.  Hist.,  (8),  yoL  11, 1913,  p.  329. 
«  Proo.  U.  S.  Nat.  Miu.,  voL  42, 1912,  p.  103. 
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POLTORAMMODBS  OSTBSALI8  OiMiito. 

14.  Porto  Bello,  April,  1912  (Busck);  La  Chorrera,  April,  1912 
(Busck);  Tabemilla,  Canal  Zone,  May,  1907  (BuiBck);  Cabima,  May, 
1911  (Busck). 

POLTORAMMODBS  HBRCULBS  Felder. 

5.  Porto  Bello,  April,  1911  (Busck);  Cabima,  May,  1911  (Busck); 
La  Chorrera,  May,  1912  (Busck). 

POLTORAMMODBS  HIRTALIS  Guente. 

3.  Trinidad  River,  March,  1912  (Busck);  Alhajuelo,  April,  1911 
(Busck) ;  La  Chorrera,  May,  1912  (Busck). 

PACHTZAHCLA  PHJBOPTBRALIS  Gaente. 

45.  Porto  Bello,  March,  1911  (Busck) ;  Corozal,  Canal  Zone,  March, 
1911  (Busck),  July,  1912  (J.  Zetek),  August  and  November,  1912 
(C.  P.  Crafts) ;  Trinidad  River,  March,  1912  (Busck);  Cabima,  May, 

1911  (Busck) ;  Taboga  Island,  June,  1911  (Busck). 

PACHTZANCLA  iBGROTAUS  ZeUw. 

6.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Porto  Bello, 
February,  1911  (Busck);  Trinidad  River,  March,  1912  (Busck); 
Corozal,  Canal  Zone,  November,  1912  (C.  P.  Crafts). 

PACHTZANCLA  BIPXTKCTALIS  WtOnkbu. 

14.  Porto  Bello,  February,  1912,  and  March,  1911  (Busck); 
Corozal,  Canal  Zone,  June  (C.  P.  Oafts),  July  (J.  Zetek,  C.  P.  Crafts), 
August  and  November,  1912  (C.  P.  Crafts). 

PACHTZAHCLA  DISTIinCTA  Bltft. 

3.  Trinidad  River,  June,  1912  (Busck);  Corozal,  Canal  Zone, 
June  and  August,  1912  (C,  P.  Crafts). 

PACHTZAHCLA  ZAHTHOMBTA  BunyMa. 

6.  La  (3iorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone,  Juty, 

1912  (J.  Zetek,  C.  P.  Crafts). 

DIASBMIA  RAMBURIAUS  DupondML 

3.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek),  November,  1912 
(C.  P.  Crafts): 

UOPASIA  SIMPUCISSIMALIS,  new  tpecles. 

Fore  wing  cameous  brown,  irrorated  with  blackisli;  lines  slender, 
blackish,  the  inner  obliquely  outcurved,  the  outer  crenulate  on  its 
exserted  medial  portion;  outer  discal  mark  a  powdery  ringlet,  inner 
similar,  fainter  ,or  absent.  Hind  wing  whitish,  tinged  with  cameous 
brown  on  margin,  in  the  male  with  blackish  hairs  on  inner  margin  to 
tomus.    Expanse,  36  mm. 

Coiypes. — Two  specimens,  selected  from  a  series  of  nine.  No.  16161, 
U.S.N.M.;  Parwso,  Canal  Zone,  January  and  February,  1911  (Busck); 
also  Porto  Bello,  May,  1911  (Busck) ;  Carom,  Trinidad,  Januaiy,  19n> 
"Bucere  worm  moth"  (F.  W.  Urich);  Cayenne,  French  Guiana, 
February,  1904  (W.  Schaus). 

PmrCTJBNODBS  BHILALIS  HunpMn. 

1.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 
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PHLTCTiBNODBS  HBLVIALIS  Walktr. 

9.  Taboga  Island,  Jxme,  1911  (Busck);  Corozal,  Canal  2iOiie,  July, 
1912  (J.  Zetek,  C.  P.  Crafts). 

Four  males  and  five  females.  Subterminal  line  wanting;  marginal 
shade  widened  at  apex.  Identified  on  the  strength  of  a  specimen 
from  Jamaica,  labeled  by  Mr.  Schaus  as  compared  at  the  British 
Museum,  and  of  the  accepted  determination  of  North  American 
specimens  by  Professor  Femald  and  others.  The  males  are  normal, 
the  females  very  small,  but  seem  correctly  associated. 

PHLTCTiBNODRS  AUTOCRATORAUS  Dyar. 

20.  La  Chorrera,  May,  1912  (Busck) ;  Corozal,  Canal  Zone,  June 
(C.  P.  Crafts)  and  July,  1912  (J.  Zetek,  C.  P.  Crafts). 

Nine  males  and  eleven  females.  Subterminal  line  present,  dentate, 
often  confluent  to  mai^inal  shade.  Allied  to  the  North  American 
rnancdlis  Lederer,  but  the  markii^  darker  and  more  distinct,  the 
subterminal  line  nearer  the  mar^.  Mr.  Schaus  labeled  all  his  Costa 
Rican  material  mancalia,  including  both  this  species  and  the  pre- 
ceding, but  I  am  inclined  to  consider  the  forms  as  distinct. 

PHLTCTiBNODBS  BIVIDALIS  Fabikliii. 

4.  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone,  July, 
1912  (J.  Zetek),  November,  1912  (C.  P.  Crafts). 

PAOTDA  APOmANAUS  DiUM. 

Pionea  apanianalis  Drucb,  Biol.  Oent.-Amer.,  Lep.  Het.,  1889,  vol.  2,  p.  567. 

3.  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek,  C.  P.  Crafts). 

This  falls  in  Pagyda  Walker  by  Hampson's  tables.  One  specimen 
is  a  male  and  shows  long  and  greatly  swollen  mid  tibsB,  with  a  groove 
concealing  a  hair-pencil. 

BJBOTARCHA  BXOORAMBCAUS,  new  s^eelM. 

Reddish  brown,  the  discal  area  semihyaline,  foUowed  by  an 
oblique  whitish  band  from  outer  fourth  of  costa  to  tomus;  stig- 
mata large,  dark,  of  the  ground  color.  Hind  wing  semihyaline 
whitish,  with  narrow  red-brown  outer  border.    Expanse,  27  mm. 

Typ^.— Female,  No.  16162,  U.S.N.M.;  La  Chorrera,  April,  1912 
(Busck). 

Allied  to  B.  stigmomlia  Warren. 

COin>TLOS&mZA  VBSTIOIALIS  Ouente. 

46.  La  Chorrera,  May,  1912  (Busck) ;  Porto  Bello,  February,  1911. 
Eleven  of  the  yellow  form;  the  majority  are  gray. 

HOOSDA  fiSMSRALDA  BampMO. 

1.  La  Chorrera,  April,  1912  (Busck). 

OONOPIGNSA  ASCHANAUS  DiUM. 

4.  Trinidad  River,  March  and  Jime,  1912  (Busck) ;  Corozal,  Canal 
Zone,  April,  1911  (Busck). 

I*I01fBA  BICOLORAUS  Ousiite. 

2.  Corozal,  Canal  Zone,  July,  1912  (0.  P.  Crafts);  La  Chorrera, 
April,  1912  CBusck). 
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PIORBA  STLVIAUS  Walker. 

1.  Cabima,  May,  1911  (Bu8ck). 

PIONSA  mCLUSALIS  Walker. 

1.  Trinidad  River,  March,  1912  (Busck). 

PIORBA  RUPALUSALIS  Walker. 

13.  Taboga  Island,  February,  1912  (Busck). 

PIONBA  TJBmOALIS  Oaente. 

19.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Corozal,  Canal 
Zone,  April,  1911  (Busck),  July,  1912  (J.  Zetek,  C.  P.  Crafts) ;  Cabima, 
May,  1911  (Biisck);  Trinidad  River,  August,  1912  (Busck). 

PIONBA  SZUVIALIS  OtMQto. 

3.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Corozal,  Canal 
Zone,  July,  1912  (C.  P.  Crafts). 

PIORBA  LAOUKALIS  Scfaaot. 

2.  Trinidad  River,  March,  1912. 

I  do  not  detect  any  differences  between  this  and  a  specimen  in  the 
collection  labeled  ''aviodesaMs  Walk.  =  type,  Oxf.,  notaspis  Led." 

PIORBA  VmOTlNCTALIS  Hampeen 

27.  Alhajuelo,  April,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck) ;  Cabima,  May,  1911  (Bxisck) ;  Taboga  Island,  January,  1911 
(Busck);  Corozal,  Canal  Zone,  May,  1911  (Busck),  July,  1912  (J. 
Zetek,  C.  P.  Crafts). 

PIONSA  BBUALIS  Dmce. 

6.  Alhajuelo,  April,  1911  (Busck);  Cabima,  May,  1911  (Busck); 
La  Chorrera,  May,  1912  (Busck) ;  Trinidad  River,  June,  1912  (BuscW ; 
Corozal,  Canal  Zone,  July,  1912  (J.  2fetek). 

PIONBA  EXPUCALIS,  new  apedea. 

Straw-color,  dusted  with  fuscous,  forming  a  shade  along  maigin 
of  fore  wing  and  covering  all  of  hind  wing  but  the  costa;  fringe 
doubly  lined,  appearing  dark  on  both  wings;  costa  narrowly  dark; 
lines  dark,  the  inner  straight,  slightly  oblique;  discal  mark  lunate; 
outer  line  denticulate,  inbent  above  vein  2  to  below  reniform,  then 
coarsely  wavy  to  inner  mai^in.  Hind  wing  with  the  outer  line  running 
out  close  to  margin,  then  far  inward  along  vein  2  and  arcuate  to 
inner  margin.    Expanse,  16-20  mm. 

Cotypes.—Usle  and  female,  No.  16167,  U.S.N.M.;  Trinidad  Kiver, 
June,  1912  (Busck),  male;  Corozal,  Canal  Zone,  April,  1911  (Busck), 
female.  Also  two  females,  one  from  the  same  place  as  the  male 
type,  the  others  Cabima,  May,  1911  (Busck). 

PIORBA  STHBNNTMALIS,  new  apedea. 

Dull  reddish,  the  fringe  yellow;  lines  slender,  obscure,  the  outer 
far  out,  incurved  along  vein  2;  discal  mark  small.  Snd  wing 
broadly  whitish  at  base,  the  margin  dull  reddish  and  fringe  yellow; 
a  small  dash  across  submedian  fold.    Expanse,  12  mm. 
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?Vp6.— Male,  No.  16168,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 
Also  two  others  from  Corozal,  Canal  Zone,  July  and  November  (C.  P. 
Crafts). 

Allied  to  P.  vinoiinctalis  Hampson  and  P.  deceticUis  Druce,  nearest 
the  latter  but  smaller  and  with  pale  base  to  the  hind  wing. 

FIOHBA  BPARTmSMA,  new  tpedM. 

Straw-color,  finely  and  densely  irrorated  with  brown;  lines  lost 
in  the  general  irroration  except  the  outer,  which  is  dark,  punctiform, 
and  excurved  centrally  nearly  to  outer  margin,  followed  by  pale 
points  of  the  ground  color;  in  some  specimens  a  trace  of  inner  line 
shows;  discal  mark  lunate,  faint;  a  row  of  terminal  dark  dots. 
Hind  wing  whitish  at  base,  terminally  straw-color  or  pale  fuscous 
with  terminal  dots  as  on  fore  wing.     Expanse,  16  nmi. 

?V^e.— Female,  No.  16166,  U.S.N.M.;  Taboga  Island,  February, 
1912  (Busck).  Also  10  others  from  the  same  place  and  Alhajuelo, 
April,  1911  (Busck);  Corozal,  Canal  Zone,  April,  1911  (Busck),  July, 
1912  (J.  Zetek). 

PTRAUSTA  MELIINALIS  Hflboer. 

1.  Faraiso,  Canal  Zone,  February,  1911  (Busck). 

PTKAUSTA  mSIONATALIS  Oaente. 

18.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck);  Corozal,  Canal  Zone,  March,  1911  (Busck), 
July,  1912  (J.  Zetek,  C.  P.  Crafts);  Cabima,  May,  1911  (Busck). 

FTRAUSTA  CATOKALIS  Walker. 

6.  La  Chorrera,  May,  1911  (Busck);  Corozal,  Canal  Zone,  April, 
1911  (Busck);  November,  1912  (C.  P.  Crafts). 

PYRAUSTA  MOPSAUS  Walker. 

7.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck);  Porto  Bello,  April,  1912 
(Busck). 

FTRAUSTA  VLAVmALIS  Oaente. 

1.  lia  Chorrera,  May,  1912  (Busck). 

FTRAUSTA  AUALIS  OiMDte. 

1.  La  Chorrera,  May,  1912  (Busck).  The  identification  is  only 
provisional. 

PTRAUSTA  RHODOCmtOIA,  new  apedea. 

Fore  wing  dark  rose-color,  the  lines  fine,  yellowish,  denticulate; 
inner  broken  above  median  vein,  outer  broadly  excurved  above;  a 
faint,  dark,  Iimate  discal  mark;  fringe  fuscous;  apex  acute.  Hind 
wing  fuscous  with  a  rose-colored  patch  on  outer  mai^in  above  sub- 
median  fold.  Body  fuscous,  abdomen  with  white  segmental  rings. 
Expanse,  13  mm. 

JVp^.— Female,  No.  16163,  U.S.N.M.;  CJorozal,  Canal  Zone,  No- 
vember, 1912  (C.  P.  Crafts).    Also  six  others,  same  place  and  date. 
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FTRAU8TA  UOPASIALIS,  na 

Wings  with  the  margins  nearly  parallel;  apex  and  tomus  rounded; 
bright  straw-yellow,  more  or  less  suffused  with  brown-gray,  some- 
times completely;  lines  slender,  brown,  crenulate,  the  inner  curved, 
the  outer  exciurved  centrally  and  approaching  the  outer  margin; 
orbicular  and  reniform  annular.  In  the  pale  forms  the  suffusion  is 
reddish,  in  scattered  patches;  in  darker  ones  the  median  space 
becomes  solidly  suffused;  in  the  darkest  ones  the  suffusion  covers 
the  whole  wing  uniformly,  the  lines  being  greatly  obscured.  Hind 
wing  pale  at  base  with  brown  or  fuscous  tip.  Abdomen  with  a  white 
dorsal  patch  at  tip  in  the  male  only.    Expanse,  27  mm. 

Type.—Uole,  No.  16165,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck).  Also  11  others  from  the  same  place  and  date,  except  2 
which  were  taken  June,  1912. 

Very  close  to  P.  rhodope  Hampson  from  Ciiba,  but  much  less  red, 
of  a  clearer  yellow  ground,  and  generally  laiger. 

FTRAUSTA  PLOnCALIS,  new  tpedM. 

Whitish,  creamy,  more  strongly  tinged  with  brown  along  the  mar- 
gins; lines  broad,  blurred,  with  scattering  of  black  scales  over  the 
wings  and  in  patches  especially  at  middle  of  outer  margin  and  tomus 
of  fore  wing  and  apex  of  hind  wing;  a  dot  at  base  of  costa  and  one 
in  cell  near  base;  inner  line  with  a  blunt  tooth  on  median  and  vein  1 ; 
orbicular  pimctiform,  reniform  elliptical,  soUd;  outer  line  excurved 
mesially,  retracted  to  reniform,  wavy  to  inner  margin;  terminal  dots 
small.  Hind  wing  with  discal  dot,  outer  line,  and  terminal  dots  as 
on  fore  wing.    Expanse,  16  mm. 

Typ^.— Male,  No.  16164,  U.S.N.M.;  Corozal,  Canal  Zone,  Novem- 
ber, 1912  (C.  P.  Crafts).  Also  nine  others  from  the  same  place, 
April,  1911  (Busck),  and  August,  1912  (C.  P.  Crafts). 

TBOOSTOISA  Dnncm&ALIS  Walker. 

3.  Porto  Bello,  February,  1911,  and  April,  1912  (Busck);  La  Chor- 
rera.  May,  1912  (Busck). 

8TSNOPT7CHA  PTBROPHORALIS  Walker. 

3.  Taboga  Island,  February,  1912  (Busck);  La  Chorrera,  May, 
1912  (Busck);  Trinidad  River,  June,  1912  (Busck). 

IINEODBS  MORXTAUS  Dyar  (-DIANALIS  HanfMiO* 

9.  Taboga  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone, 
March,  1911  (Busck),  June,  1912  (C.  P.  Crafts),  July,  1912  (J. 
Zetek,  C.  P.  Oafts);  Porto  Bello,  December,  1912  (G.  F.  Qeveland). 

UHBODBS  VULNUriCA  Dyar  (-SNCTSTALIS  Hampaoo). 

13.*  Taboga  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (J.  Zetek,  C.  P.  Crafts). 

UNBODBS  HBSODOHTA  Bampaoo. 

1.  Corozal,  Canal  Zone,  July,  1912  (C.  P.  Crafts). 

UNBODBS  rONTBLLA  Bjuapma. 

4.  Porto  Bello,  May,  1912  (Busck);  Corozal,  Canal  Zone,  Novem- 
ber, 1912  (C.  P.  Crafts). 

I  Four  of  the  speolmeiia  are  typical  tuinifita;  nine  seem  referable  to  tridenlatt$  Hampaon,  but  I  doubt 
iltbe  two  forms  are  specifically  distinct. 
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Snl>fhmU3r   N'YlMI>III7r.IIT.a3. 
DUTHRAUSTA  KSBINALIS  Walker,  tern  AITOUSTELLA  Dytf . 

13.  ParaisOy  Canal  Zone,  January,  1911  (Bnsck);  Porto  Bello, 
March,  1912  (Busck);  Corozal,  Canal  Zone,  March  and  April,  1911 
(Busck),  July,  1912  (C.  P.  Crafts,  J,  Zetek);  Cabima,  May,  1911 
(BuBck);  Trinidad  River,  May,  1911  (Busck). 

PILBTOCERA  BITFALIS  Oneiite. 

125.  Porto  Bello,  February,  1912  (Busck);  Taboga  Island,  Feb- 
ruary, 1912  (Busck);  La  Chorrera,  April,  1912,  and  May,  1911 
(Busck);  Corozal,  Canal  Zone,  April,  1911  (Busck),  July,  1912  (C.  P. 
Crafts,  J.  Zetek),  and  November,  1912  (C.  P.  Crafts);  Trinidad 
River,  June,  1912  (Busck). 

PILBTOCBIIA  SIMPUCIALIS  Bames  and  McDtumoiifli. 

15.  Taboga  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone, 
April,  1911,  and  May,  1912  (Busck),  June,  1912  (C.  P.  Crafts);  La 
Chorrera,  April,  1912  (Busck);  Porto  Bello,  July,  1912  (Busck). 

Smaller,  darker,  and  narrower  winged  than  hufalis,  the  male  with- 
out fovea  in  the  cell.  One  specimen  from  Costa  Rica  has  been  labeled 
Stenia  geUiasalis  by  Mr.  Schaus,  but  not  correctly,  I  think. 

PUSCOCSRA  STBRCOKALIS  lAhditer. 

33.  Paraiso,  Canal  Zone,  February,  1911  (Busck);  Corozal,  Canal 
Zone,  March,  1911  (Busck),  July  and  November,  1912  (C.  P.  Crafts); 
Porto  Bello,  April,  1912  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Taboga  Island,  June,  1911  (Busck);  Trinidad  River,  June,  1912 
(Busck). 

More  or  less  ocher  shaded,  the  wings  more  sharply  pointed  at  apex 
than  in  hufcdis  Guen6e.  This  name  is  given  as  a  synonym  of  hufdlis 
by  Hampson,  but  I  believe  that  two  species  are  clearly  indicated. 

STEHIA  COSTAUS  Hampmu 

11.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

STBRIA  COLIJBRALIS  OooiSe. 

1.  Cabima,  May,  1911  (Busck). 

STEIHA  FULVBRAUS  Dnice. 

2.  Cabima,  May,  1911  (Busck). 

STBHIA  HTPHKROCHAIIS,  IMW  tpedaa. 

Similar  to  pnlveralis  Druce,  but  smaller,  the  apices  of  both  wings 
with  a  lai^e  blackish  patch.  Lines  of  hind  wing  well  divided,  form- 
iog  two  across  the  wing  without  trace  of  cross-line.    Expanse,  15  mm. 

Type. — No.  16173,  U.S.N.M.,  selected  from  a  series  of  fifteen; 
Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Trhiidad  River,  March,  1912  (Busck). 

STXHIA  DBGUVAUSt  new  apedes. 

Similar  to  8.  geUiaadlia  Walker,  smaller,  darker,  the  whitish  outer 
line  of  hind  wing  distinct,  sh^ly  angled,  touching  the  outer  maigin 


Digitized  by  VjOOQIC 


286  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  tol.47. 

in  its  outmost  angle,  not  rounded,  indistinct;  not  more  or  less  with- 
drawn from  the  margin  as  it  is  in  geUiasalia  from  Brazil.  Expanse, 
13  mm. 

Type. — No.  16174,  U.S.N.M.,  selected  from  a  series  of  eleven  spec- 
imens; Taboga  Island,  February,  1912,  and  Jime,  1911  (Busck);  La 
Chorrera,  May,  1912  (Busck);  Aroa,  Venezuela  (Schaus  collection). 

A  larger  race  of  this  species  from  Costa  Rica  has  been  identified 
as  gettiasalia  by  Mr.  Schaus,  but  the  markings  of  hind  wing  and  the 
color  agree  with  dedivalis,  A  form  of  this  species  occxu^  in  the  West 
Indies,  for  which  I  propose  the  name  indianalis,  in  which  the  mark- 
ings are  very  faint,  hardly  legible  on  either  wing.  The  hind  wings 
have  a  whitish  tint  toward  base.    Expanse,  13  mm. 

Type. — No.  16175,  U.S.N.M.,  selected  from  20  specimens,  Santiago 
de  Cuba,  Cuba,  June,  1902  (W.  Schaus);  Jamaica  (Schaus  collection); 
Culebra  Island,  Porto  Rico,  February,  1899  (A.  Busck);  Grenada, 
British  West  Indies  (Schaus  collection). 

STBRIA  ACXJMINALIS,  new  ipectot. 

A  rather  large  form,  brownish  black  shaded,  with  a  slight  ocherous 
tint,  which  comes  out  strongly  on  the  costa  in  rubbed  spechnens; 
lines  whitish,  black  edged,  essentially  as  in  geUiasoMs.  Hind  wing 
black,  whitish  only  on  the  costa,  the  lines  as  in  dedivdlis,  but  softened 
and  somewhat  less  contrasted.    Expanse,  14  mm. 

Type. — No.  16176,  U.S.N.M.,  selected  from  nine  specimens.  La 
Chorrera,  May,  1912  (Busck);  Trinidad  River,  June,  1912  (Busck); 
Corozal,  Canal  Zone,  July,  1912  (C.  P.  Crafts,  J.  Zetek);  Sixola  River, 
Costa  Rica,  September  (W.  Schaus). 

The  Costa  Rican  specimen  was  labeled  geUiasalis  by  Mr.  Schaus, 
but  it  shows  the  characteristic  pointed  fore  wing  of  this  species. 

STSNIA  BLBCTALIS  Walker. 

1.  Trinidad  River,  March,  1912  (Busck). 

STBNIA  SAMSALIS.  new  tpedet. 

Brown;  fore  wing  with  whitish  markings,  a  patch  at  basal  third 
cut  by  the  median  vein,  a  discal  bar,  a  white  band  forming  spots 
between  the  veins  from  subcosta  to  vein  1,  cut  by  the  narrow  outer 
line,  which  is  wavy  and  bends  inward  along  vein  2  to  below  the  end 
of  the  cell.  Hind  wing  whitish  with  brown  outer  border;  a  dark 
mark  in  the  cell,  yellowish  spot  at  the  end  encircled  with  brown; 
outer  line  as  on  the  fore  wing,  dislocated  at  vein  2;  fringe  pale  with 
basal  and  central  lines.    Expanse,  20  mm. 

2Vp«.— Female,  No.  16177,  U.S.N.M.;  Corozal,  Canal  Zone, 
August,  1912  (C.  P.  Crafts).  Also  8  from  the  same  place,  July,  1912 
(J.  Zetek),  August  and  November,  1912  (C.  P.  Oofts),  and  12  from 
French  Guiana,  Mareh,  April,  June,  July,  and  August,  1904  (W. 
Schaus),  of  which  one  is  a  male,  without  modification  of  the  antenosB. 

NTBCPHULA  HERMBASALIS  ^alker. 

118.  Taboga  Island,  February,  1912  (Busck);  Paraiso,  Canal 
Zone,  April,  1911   (Busck);  Alhajuelo,  April,  1911   (Busck);  Porto 
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Bello,  Aprfl,  1912  (Busck) ;  Corozal,  Canal  Zone,  March,  1911  (Busck), 
July,  1912  (J.  Zetek);  Cabima,  May,  1911  (Busck);  Trinidad  River, 
May,  1911,  and  June,  1912  (Busck);  La  CJhorrera,  May,  1912  (Busck); 
Arajan,  1911  (Busck). 

ARGTRACnS  HARPAUS  SneUoi. 

13.  Alhajuelo,  March,  1912  (Busck);  Trinidad  River,  March  and 
June,  1912  (Busck);  La  Chorrera,  May,  1912  (Busck). 

AROTRACTIS  NBCOliAUS,  IMW  species. 

White;  fore  wing  falcate,  maigin  fulvous;  a  black  dash  at  base  of 
costa  and  inner  margin  and  another  dash  on  costa  beyond  (not  a 
dot  as  in  Jiarpaiia) ;  a  dull  fulvous  shade  parallel  to  the  oblique  middle 
line,  both  toothed  on  subcosta;  outer  line  strongly  looped  out  in  its 
upper  third,  the  loop  filled  above  and  below  with  fulvous.  Hind 
wing  with  markings  as  in  Juirpalis  with  the  addition  of  a  large  black 
blotch  beyond  the  discal  mark.    Expanse,  10  mm. 

Type. — Male,  No.  16194,  U.S.N.M.;  Corozal,  Canal  Zone,  August, 
1912  (C.  P.  Crafts).  Also  four  others.  La  CJhorrera,  May,  1912 
(Busck);  Porto  Bello,  April,  1912  (Busck);  Alhajuelo,  March,  1912 
(Busck). 

AROTRACTIS  TICONALIS,  new  tpedet. 

White;  fore  wing  falcate,  mai^in  fulvous;  a  dot  near  base  of  costa; 
two  on  inner  mai^in,  the  outermost  the  lai^er;  inner  line  slender, 
irregular,  blackish,  nearly  erect,  with  a  faint  inward  duplication  at 
costa;  a  blackish  subapical  triangle  on  costa  with  slender  oblique 
line  within  it,  narrowly  joined  to  a  large  lunate  mark  before  tomus. 
Hind  wing  (imperfect)  with  a  black  angled  median  half  line  and 
some  black  near  the  margin.    Expanse,  10  mm. 

ryp«.— Female,  No.  16195,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck). 

CATACLTSTA  HAMIVBRALIS  Hampeon. 

18.  Taboga  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone, 
March,  1911  (Busck),  July,  1912  (C.  P,  Crafts);  Porto  BeDo,  March 
and  April,  1911,  and  May,  1912  (Busck);  Cabima,  May,  1911  (Busck); 
La  Chorrera,  May,  1912  (Busck). 

CATACLTSTA  BIJOITALIS,  new  tpedet. 

Discal  dot  of  fore  wing  solid,  black,  followed  by  yellow;  costa 
nearly  continuously  brown  shaded;  inner  line  oblique,  preceded  by 
yellow,  followed  by  white,  which  cuts  the  costal  shade;  anal  area 
filled  by  a  ciu^ed  yellow  line,  inclosing  two  patches  of  gray  scales; 
outer  and  submarginal  dashes  wedge-shaped,  converging  below;  mar- 
gin yellow,  edged  by  fine  dark  lines.  Hind  wing  with  three  yellow 
bands,  the  terminal  black  dots  in  double  row,  alternating.  Expanse, 
9  mm. 

Coiypes. — Two  females,  No.  16178,  U.S.N.M.,  La  Chorrera,  April, 
1912  (Busck). 
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CATACLYSTA  ACLISTALIS,  ne 

White,  very  little  yellow,  the  marks  slender  and  open;  costa  brown 
with  expansions  at  base,  opposite  inner  line  and  about  discal  mark; 
inner  line  curved,  slender,  obsolete;  a  cm^ed  median  line  arising 
from  inner  margin  and  directed  below  discal  dash;  the  latter  open, 
white,  with  two  parallel  dark  lines;  outer  dash  not  joining  submar- 
ginal  dash,  both  directed  toward  tornus,  where  is  a  small  yellow  dash 
above  a  gray  streak;  termen  yellow,  preceded  and  followed  by  fine 
gray  lines.  Hind  wing  white;  a  broken  bent  brown  line  across  mid- 
dle; a  pale  yellow  patch  beyond  cell;  apex  broadly  pale  yellow;  ter- 
minal dots  nearly  fused,  mixed  with  metallic  violet  scales.  Expanse, 
14-16  mm. 

Cotypes.— Two  females.  No.  16179,  U.S.N.M.,  Taboga  Island, 
February,  1912  (Busck).  Also  one  female,  Alhajuelo,  March,  1912 
(Busck). 

CATACLYSTA  TRIUMPHAUS  SdlMtt. 

60.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River, 
March  and  June,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck); 
CJorozal,  Canal  Zone,  April,  1912  (Busck);  Porto  Bello,  April,  1912 
(Busck);  La  CJhorrera,  May,  1912  CBusck). 

The  discal  dot  of  fore  wing  is  solid,  brown,  oblique. 

CATACLYSTA  AUSPICATALIS  Sdums. 

12.  Porto  Bello,  February,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June, 
1912  (Busck). 

Similar  to  triumphalis,  but  the  discal  dot  of  fore  wing  is  pale, 
open,  with  a  dark  line  on  either  side. 

CATACLTSTA  OLTCYSAUS,  new  species. 

White;  a  brown-gray  patch  at  base  of  costa;  an  inwardly  oblique 
dark  inner  band,  rather  distinctly  duplicated  by  a  slender  line,  not 
quite  parallel;  a  blotch  on  costa,  oblique,  inclosing  the  narrow  yellow 
discal  bar,  to  a  yellow  patch  on  tornus;  submarginal  band  yellow- 
filled  below;  termen  yellow,  preceded  by  a  dark  line.  Hind  wing 
with  upright  yellow  bar  across  cell,  followed  by  a  gray  line;  a  broad 
yellow  discal  area;  terminal  black  dots  in  three  groups  of  three  each, 
mixed  with  metallic  violet  scales  and  broken  apical  arc.  Expanse, 
13  mm. 

Cotypes.— Uele  and  female.  No.  16180,  U.S.N.M.;  Trinidad 
River,  March,  1912  (Busck).  Also  11  others  from  the  same  place 
and  date  except  one,  Corozal,  Canal  Zone,  April,  1911  (Busck). 

Specimens  of  this  species  were  determined  as  G.  opulentalis  Lederer 
by  Mr.  Schaus  from  Costa  Rican  material,  and  they  do  not  disagree 
markedly  with  specimens  from  French  Guiana  labeled  by  Mr.  Schaus 
^'opuUrddlis  Lederer;  divisalia  Walk.,  in  B.  M."  but  from  a  specimen 
marked  ''opulerUalished.;  divisalis  Walk.=type"  they  do  differ,  as 
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that  has  the  lower  half  of  fore  wing  beyond  outler  line  washed  with 
yellow  and  a  wide  white  space  on  hind  wing  before  the  terminal  dots, 
which  form  but  two  groups. 

CATACLTSTA  CAB1MALTS>  wbw  tpedM. 

Near  ddigtalis,  the  markings  heavier  and  less  open;  yellow  color 
deeper,  that  at  anal  angle  of  fore  wing  forming  an  arc.  On  hind 
wing  the  yellow  is  orange  tinted  and  forms  a  large  area  touching  the 
marginal  dots.    Expanse,  22  nmi; 

Type.— Female,  No.  16181,  U.S.N.M.;  Cabuna,  May,  1911  (Busck). 

CATACLTSTA  COBflPUCATAUS,  new  fpecta. 

.  Basal  area  of  fore  wing  brown  on  costa,  white  below,  with  a  yellow 
dash;  inner  line  curved  across  wing,  preceded  by  white;  costa  brown 
from  thence  to  outer  wedge-shaped  mark;  discal  dot  narrow,  yellow, 
between  two  parallel  dark  lines;  a  sagittate  dark  mark  above  middle 
of  inner  margin;  anal  area  yellow  with  a  gray  dash;  subterminal 
wedge-shaped  mark  yellow-filled  below;  termen  yellow,  with  dark 
lines  bordering.  Hind  wing  with  a  little  gray  near  base  of  cell,  slen- 
der median  line,  slight  vacuolated  yeUow  patch  before  the  terminal 
black  dots,  which  are  fused,  preceded  by  a  broken  black  line  and 
a  distinct  white  space.    Expanse,  15  mm. 

Type.—Femsle,  No.  16182,  U.S.N.M.;  Porto  Bello,  February, 
1911  (Busck). 

CATACLTSTA  BRUHNBODORA,  new  tpedM. 

Similar  to  0.  triumphalis  Schaus,  but  heavily  shaded  with  brown; 
base  of  hind  wing  brown,  the  outer  white  line  of  fore  wing  narrow. 
In  the  females  the  brown  generally  extends  over  most  of  fore  wing; 
in  males,  a  larger  yellow  area  is  left  about  anal  angle.  White  space 
before  the  terminal  spots  of  hind  wing  is  wider  than  in  triumpTudia. 
Expanse,  13-19  nam. 

Ootypes. — Male  and  female.  No.  16183,  U.S.N.M.;  La  Chorrera, 
May,  1912  (Busck).  Also  15  others  with  additional  localities  Trini- 
dad River,  June,  1912  (Busck);  Taboga  Island,  February,  1912 
(Busck);  Cabima,  May,  1911  (Busck). 

CATACLTSTA  AROTROLBPTA.  new  fpeciea. 

Similar  to  0.  perdUalis  Schaus,  but  the  abdomen  without  the  dark 
band  at  base  and  none  or  but  a  trace  of  dark  color  at  base  of  hind 
wing.  Brown  costal  area  much  reduced  as  compared  with  peralor- 
talis,  the  wing  largely  overspread  with  deep  yellow;  discal  mark 
oblique,  white,  between  two  parallel  bars,  the  costa  white,  not  dark 
beyond  it.  Hind  wing  largely  deep  yellow;  two  silvery  white  marks 
across  the  cell  and  near  base  of  submedian;  generally  a  small  white 
space  before  the  large,  fused,  terminal  black  spots.  Expanse,  10-12 
mm. 

Cotypea. — ^Male  and  female.  No.  16184,  XJ.S.N.M.;  Trinidad  River, 
March  and  June,  1912  (Busck).  Also  13  others  from  same  place  and 
34843*— ProcN.M.vol.47— 14 ^19 
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La  Chorrera,  May,  1912  (Bu3ck);  Porto  Bello,  March,  1911,  and 
April,  1912  (Busck) ;  Corozal,  Canal  Zone,  July,  1912  (C-  P.  Crafts). 

CATACLTSTA  lOLBPTA,  IMW  species. 

Fore  wing  with  the  basal  area  orange  yellow,  crossed  by  a  straight 
subbasal  line;  a  broad  inner  band,  narrowing  toward  inner  margin, 
cut  by  a  white  dash  on  costa;  costa  beyond  gray,  widening  to  a  quad- 
rate patch  containing  the  pale,  obscure  discal  dash;  the  rest  of  the 
wing  orange  yellow;  an  oblique  outer  white  dash  from  costa,  fol- 
lowed by  a  grayish  triangle  and  a  narrow  white  subterminal  line, 
edged  by  fine  dark  lines;  fringe  gray;  a  metallic  gray  dash  at  tomus. 
Hind  wing  orange-yellow j  two  metaUic  violet  dashes  across  cell;  ter- . 
minal  spots  large,  condensed  into  three  areas,  each  with  a  semicir- 
cular line  within.    Expanse,  14  mm. 

Tyye.— Female,  No.  16186,  U.SJ^.M.;  Porto  Bello,  March,  1911 
(Busck). 

CATACLTSTA  UlflLINSALIS,  new  tpedei. 

Costa  gray  from  base,  apex  white,  crossed  by  a  distinct  dark  gray 
oblique  bar;  inner  area  shaded  with  yellow;  termen  yellow;  a  gray 
dash  at  tomus.  Hind  wing  irregularly  yellow;  terminal  dots  fused 
with  a  small  space  before  them.    Expanse,  7  mm. 

Type.—UalB,  No.  16186,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

CATACLTSTA  MIOKONALIS,  new  ipedet. 

Fore  wing  broadly  shaded  with  dark  gray,  solidly  from  base  along 
costa,  incompletely  cut  by  a  whitish  inner  line  and  outer  dash;  discal 
mark  narrow,  pale,  oblique;  some  white  before  the  yellow  anal  area, 
which  is  partly  boimded  by  a  broken  dark  arc;  a  slender  white  dash 
before  the  yellow  termen,  all  boimded  by  slender  dark  lines.  Hind 
wing  broadly  blackish  shaded  at  the  base,  then  yellow,  cut  by  a  white 
line;  terminal  dots  somewhat  irregularly  placed  in  two  rows  on  a 
violaceous  groimd,  a  small  white  space  before.    Expanse,  13-18  mm. 

Ootypes. — ^Male  and  female,  No.  16187,  U.S.N.M.;  Chiriquicito, 
April,  1907  (W.  Schaus).  Also  four  from  same  place  and  Chiriqui, 
May,  1907  (W.  Schaus).  Mr.  Schaus  collected  a  series  of  this  species 
in  Costa  Rica,  but  he  labeled  the  specimens  jdUtpaUs  Schaus.  From 
jalapalis  {^orizahalis  Schaus)  the  present  species  differs  conspicu- 
ously in  a  mmiber  of  characters.  G,  miffrumdlis,  rather,  is  allied  to 
(7.  amath/ystina  Schaus,  but  that  has  the  dark  basal  areas  vacuolated 
with  white.     G.  jalapalis  has  no  dark  basal  area  on  the  hind  wing. 

CATACLTSTA  STMPHONAUS,  new  tpedee. 

Fore  wing  nearly  solidly  blackish  at  base,  followed  by  a  white  line^ 
then  a  slender  blackish  one  bent  on  submedian;  median  space  whitish 
below,  solidly  blackish  powdered  on  costa;  outer  line  sdgzag,  fol- 
lowed by  two  white  oblique  areas  above  and  one  below;  between  the 
two  upper  is  the  oblique  dark  discal  dash,  sometimes  prolonged  and 
bent;  following  area  dark  to  the  white  erect  subterminal  Une;  ter^ 
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men  orange,  separated  by  a  slender  line;  fringe  dark.  Hind  wing 
broadly  blackish  at  base;  then  a  white  area  traversed  by  a  zigzag 
blackish  line;  apex  black  dotted  with  a  concentric  pale  ring  or  loop; 
terminal  black  spots  large,  single,  separated  by  metallic  violet, 
^thout  preceding  white  space.    Expanse,  13  mm. 

Ootypes.—MeAe  and  female.  No.  16188,  U.S.N.M.;  Trhiidad  River, 
March,  1912  (Busck).  Also,  ten  others  from  the  same  place  and 
Pandso,  Canal  Zone,  June,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck);  Corozal,  Canal  Zone,  March,  1911  (Busck). 

Somewhat  allied  to  (7.  annulalia  Quen6e. 


CATACLT8TA  MULTIPICTA.  new  t 

Similar  to  symphcmalis,  but  with  oval  orange  patches  before  tomus 
and  in  middle  of  submarginal  costal  wedge  of  fore  wing  and  at  anal 
angle  of  hind  wing.  Lines  more  oblique,  the  basal  dark  area  cut  by 
a  pale  line  and  blotched  with  orange.  Hind  wing  with  the  looped 
line  not  inclosed  among  the  subapical  dots  but  preceding  them. 
Expanse,  9-13  mm. 

Cb^pes,— Male  and  female,  No.  16189,  U.S.N.M.;  Porto  BeUo, 
March,  1911  (Busck).    Ako  six  others  from  the  same  place. 

CATACLTSTA  AT7TOBBLLA.  wtw  tpedet. 

Fore  wing  with  a  dark  patch  at  base,  the  median  area  finely  lined 
and  irrorated  with  black;  apical  area  dull  orange  with  two  oblique 
convergent  silvery  half  lines  on  costa;  fringe  dark;  a  leaden  patch  at 
tomus.  Hind  wing  with  numerous  crooked  black  lines  over  the 
disk  on  a  white  ground;  terminal  black  spots  confluent,  separated  by 
violet  and  followed  by  little  orange  dots.    Expanse,  12  mm. 

Type.— Female,  No.  16190,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck).  Also  22  others  from  the  same  place  and  La  Chorrera,  May, 
1912  (Busck);  Cabima,  May,  1911  (Busck). 

Allied  to  (7.  divulscHia  Walker. 

CATACLTSTA  VACUOLATA,  new  ^pMtos. 

Costa  dark  at  base;  inner  line  oblique,  median  zigzag,  all  confluent 
and  dividing  the  base  into  five  white  areas  and  one  orange  one; 
apical  half  of  wing  orange,  with  two  white  convergent  costal  half  lines; 
fringe  dark;  a  leaden  spot  before  tomus;  hind  wing  with  three 
straight  black  lines,  one  before,  two  beyond  the  orange,  dark-edged 
discal  spot;  terminal  dots  small,  xmiform,  followed  by  orange  dots; 
an  orange  streak  at  tomus.    Expanse,  10  mm. 

Type. — ^Male,  No.  16191,  U.S.NM!.;  Corozal,  Canal  Zone,  June, 
1912  (J.  Zetek,  No.  76).  Also  26  others  from  the  same  catch  and 
August  and  November,  1912  (C.  P.  Crafts);  Cabima,  May,  1911 
(Busck). 

CATACUSTA  DIAUTHA,  IMW  tpMlM. 

Base  of  fore  wing  gray;  inner  band  broad,  white;  median  area 
gray  powdered,  with  fine  curved  subcostal  lines  to  discal  dash,  pale, 
between  two  parallel  lines;  subapical  triangle  dark,  with  a  white 
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line  on  each  side;  tennen  orange.  Hind  wing  narrowly  dark  at  base, 
then  white;  a  naked  orange  discal  mark,  followed  shortly  by  another; 
apical  area  with  coarse  black  dots;  a  broad  white  area  before  the 
irregular,  fused,  terminal  spots.    Expanse,  9  mm. 

Type, — ^Male,  No.  16192,  U.S.N3f.;  Paraiso,  Canal  Zone,  January, 

1911  (Busck). 

CATACLTSTA  ZELOTA,  new  tpedet. 

White;  fore  wing  with  subbasal,  inner  and  mesial  lines  pale  fulvous, 
becoming  blackish  on  costa,  angled  subcostally;  outer  Une  crumpled, 
visible  only  below;  subapical  triangle  fulvous,  short,  edged  within 
by  blackish  geminate  submai^al  line,  which  is  excurved  below  and 
in-angled  on  submedian  fold,  preceded  there  by  orange;  tennen 
orange;  fringe  dark.  Hind  wing  with  a  fulvous  Une  across  the  disk, 
slight  fulvous  shading  outwardly;  terminal  spots  doubled  and  pre- 
ceded by  short  arcs,  separated  by  metallic  scales.    Expanse,  11  mm. 

Type.— Female,    No.    16193,    U.S.NJif.;  Trinidad    River,  June, 

1912  (Busck). 

PARAMBIA,  new  genus. 

Palpi  upturned,  the  third  joint  long  and  acuminate;  maxillary 
palpi  filiform,  rather  long;  front  rounded,  not  prominent.  Fore 
wing  with  veins  8-11  stalked;  hfaid  wing  with  the  margin  excavated 
below  apex  and  again  very  slightly  before  anal  angle. 

Type  of  the  genus. — Parambia  gnomosynaliSf  new  species. 

PARAMBIA  GNOMOST1?ALIS,  new  tpedet. 

Fore  wing  white  at  base;  ioner  line  blackish,  faint,  bounding  the 
white  area;  median  space  irrorated  with  black,  becoming  fulvous  on 
costa,  but  leaving  a  white  area  in  the  curve  of  outer  line;  discal 
mark  black,  clouded;  outer  line  slender,  black,  denticulate,  broadly 
excurved  over  cell;  temunal  space  black-irrorate,  with  a  patch  near 
center  of  margin,  dull  fulvous  at  apex.  Hind  wing  whitish  at  base; 
a  black  patch  below  cell,  with  a  large  hair-tuft;  outer  line  black, 
slender,  curved;  terminal  space  black-filled,  leaving  a  little  pale  line 
on  each  side;  termen  narrowly  fulvous  and  blackish,  between  two 
slender  black  lines;  fringe  pale.     Expanse,  13  mm. 

Typ^.— Female,  No.  16196,  U.S.N3i.;  Porto  Bello,  March,  1911 
(Busck).  Also  seven  females  from  the  same  place,  April,  1912 
(Busck);  Taboga  Island,  February,  1912  (Busck);  La  (3iorrera, 
May,  1912  (Busck);  Corozal,  Canal  Zone,  July,  1912  (C.  P.  Crafts). 
Males  of  the  same,  or  a  closely  allied  species  from  French  Guiana, 
have  the  antennsB  thickened  to  two-thirds  their  length,  then 
suddenly  narrowed  and  twisted. 

PARAMBIA  OLENBAUS,  new  tpMlM. 

Close  to  gnomoayndlis,  but  all  the  fore  wiog  beyond  the  inner  line 
shaded  with  fulvous  brown;  outer  Kne  and  discal  lunule  black  on 
the  brown  ground;  a  trace  of  white  in  the  curve  of  outer  line;  ter- 
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minal  line  black,  strong.  Hind  wing  with  the  shading  brown,  filling 
in  beyond  the  cell  as  well  as  in  terminal  space.  Expanse,  12  mm. 
Type. — ^Female,  No.  16197,  U.S.N3i.;  Corozal,  Canal  Zone,  March, 
1911  (Busck).  Also  two  females  from  Cayenne,  French  Guiana 
(W.  Schaus). 

AMBIA  FOVBCOSTA,]>0W  tpMlM. 

Fulvous,  blackish  irrorate,  marked  with  broad  sUvery  white  bands; 
subbasal  and  inner  curred;  a  spot  in  cell  with  raised  black  dot  on 
costal  edge;  discal  dot  black  with  a  white  streak  beyond  it;  outer 
line  curved  around  cell,  dislocated,  forming  a  cone  in  submedian 
space;  subterminal  Une  curved,  forming  an  angle  in  submedian. 
Hind  wing  with  the  same  markings  as  on  fore  wing,  the  inner  lines 
wavy,  the  outer  not  broken  but  twice  curved,  the  submai^inal 
broken.    Expanse,  10  mm. 

ryp€.— Male,  No.  16198,  U.S.N.M.;  Porto  BeUo,  March,  1911 
(Busck).    Also  one  male,  Trinidad  River,  March,  1912  (Busck). 

AMBIA  rULVALIS,  IMW  fpoctos. 

CJlose  to  fovecosta,  but  clearer  fulvous,  the  dark  irrorations  confined 
to  the  edges  of  the  white  bands;  markings  essentially  the  same,  the 
subterminal  area  of  hind  wing  broader,  the  white  mark  after  the 
discal  mark  large.    Expanse,  12  mm. 

Type.—Usle,  No.  16199,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

AMBIA  FUSCALIS,  new  tpedet. 

Nee^r  fovecostaj  but  without  fulvous,  aU  fuscous  brown  between  the 
Hnes;  Unes  narrow,  about  half  as  wide  as  in  the  aUied  species,  with 
essentially  the  same  arrangement;  discal  dots  of  both  wings  blackish, 
without  following  white  dash.    Expanse,  11  mm. 

Type.—Femole,  No.  16200,  U.S.NM.;  Eorto  Bello,  February,  1911 
(Busck). 

AMBIA  rULVrriNCTALIS  HampMi. 

1.  Trinidad  River,  March,  1912  (Busck). 

Agrees  with  a  specimen  from  Costa  Rica  labeled  ''AiriMafvlvitinc- 
Udis  Hps.,  fide  Hps.''  by  Mr.  Schaus,  but  the  specimen  does  not  agree 
very  closely  with  the  description. 

AMBIA  VLAVAUS  Wuien. 

1.  La  Chorrera,  May,  1912  (Busck). 

A  female,  agreeing  fairly  well  with  two  males  from  French  Guiana, 
which  are  apparently  conspecific  with  a  labeled  specimen  from 
southern  Brazil. 

AMBIA  PAIONIODBSAUS.  new  tpMlM. 

YHiite,  much  irrorated  with  blackish;  a  black  patch  at  base  of 
inner  margin;  inner  Une  white,  far  out,  gdiarply  and  lengthily  angled 
on  subcosta  and  submedian;  discal  mark  white,  lunular,  between 
two  black  bars;  outer  line  black  and  oblique  above,  running  to  outer 
maq;in,  where  there  is  a  black  spot  on  the  fringe,  then  indistinctly 
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and  obliquely  inward  to  its  normal  position;  a  row  of  terminal  black 
dots;  fringe  grayish.  Hind  wing  with  a  triangular  black  patch  and 
tuft  below  the  cell;  outer  line  blackish,  crenulate;  terminal  dots 
forming  a  spot  on  submedian  and  stain  on  the  fringe  at  anal  angle. 
Expanse,  11  mm. 

Type.— Female,  No.  17201,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).    Also  another  female  with  the  same  label. 

Allied  to  a  species  from  southern  Brazil  labeled  Ambia  aUnbasdis 
Hampson  by  Mr.  Schaus. 

AMBIA  BNARBRALiaiMW  tpMlM. 

White,  dusted  with  black,  very  broadly  and  solidly  so  in  outer 
half  of  median  space;  inner  line  curved,  blackish,  slender,  indistinct; 
outer  line  far  out,  limiting  the  dark  area,  excurved  above,  then  inward 
at  vein  2,  slightly  excurved  again  below;  subterminal  Kne  similar, 
parallel,  evenly  dividing  the  white  marginal  area;  termen  a  little 
fulvous,  with  dots  before  and  line  beyond.  Hind  wing  with  diffuse 
shading  below  cell  and  a  raised  black  tuft;  outer  Une  looped  up  on 
submedian;  seven  mhiute  black  dots  on  the  lower  half  of  margin  in 
a  fulvous  band.    Expanse,  12  mm. 

Type.— Female,  No.  16202,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).    Also  one  female,  Cabima,  May,  1911  (Busck). 

AMBIA  BNAIXASSALianew  tpMlM. 

Close  to  enareralis,  but  without  black  shading  in  outer  half  of 
median  space;  outer  line  broad  above;  subterminal  Une  close  to  and 
parallel  with  outer  Kne,  not  evenly  dividing  terminal  space,  but  leav- 
ing a  rather  wide  white  apex.  Hind  wing  with  a  broader  leaden 
gray  area  before  the  seven  dots;  third  joint  of  palpi  longer  and 
sharper  than  in  enaremlis.    Expanse,  11  mm. 

Type.— Female,  No.  16203,  U.S.N3f.;  Corozal,  Canal  Zone,  Novem- 
ber, 1912  (C.  P.  Crafts).  Also  one  female,  Porto  Bello,  April,  1912 
(Busck). 

AMBIA  ENAirriAUS,  new  tpMlM. 

Close  to  the  two  preceding  i^ecies,  but  entirely  without  black 
shading,  hardly  irrorate;  a  blacldsh  discal  spot;  outer  and  submar- 
ginal  lines  parallel,  curved.  Hind  wing  with  only  an  angular  patch 
of  black  irrorations  in  center  of  disk;  outer  Une  far  out,  slightly 
angled  only  on  submedian  fold;  terminal  seven  dots  gathered  in  three 
pairs  and  one  single,  with  a  narrow  gray  preceding  area;  discal  tuft 
of  but  few  long  black  hairs.    Expanse,  11  mm. 

2Vp«.— Female,  No.  16204,  U.S.N.M.;  Trinidad  River,  May  1911 
(Busck). 

The  type  has  lost  the  head,  left  front  wing,  and  part  of  right  hind 
wing,  but  the  distinctive  characters  are  obvious. 

OUGOSnOlIA  PlftOFUSALIS  Schnn. 

2.  Trinidad  River,  June,  1912  (Busck);  Chiriquicito,  April,  1907 
(W.  Schaus). 
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OUOOSnOMA  MOLUTAUS  Schans. 

2.  Chiriquicito,  April,  1907  (W.  Schaus). 

OUGOSnOlIA  PURIFACTALIS,  new  tpedet. 

Near  moUitdlis  Schaus;  subbasal  line  fonning  two  yellowish 
patches  across  the  wing;  inner  line  far  out,  partly  blackish,  erect, 
straight;  discal  mark  faint,  yellowish;  outer  line  double,  of  two  black 
parallel  lines  above,  single  in  its  incurre  to  discal  mark  and  below. 
Hind  wing  similarly  marked;  one  fulvous  discal  line,  two  parallel 
outer  ones,  black  on  their  costal  segments.    Expanse,  11  mm. 

7Vp€.— Female,  No.  16206,  U.S.N.M.;  Porto  Bello,  April,  1912 
(Busck). 

OUOOSnOMA  SBMDCARGINAUI,  new  tpedet. 

Black;  discal  dot  a  shade  darker;  outer  line  faint,  whitish,  curved 
from  costa  to  discal  spot;  subterminal  line  white,  curved,  forming  a 
small  spot  above  tomus;  termen  blackish.  Hind  wing  with  the 
subterminal  line  followed  by  a  narrow  even  orange  border,  containing 
the  terminal  dots  and  fading  toward  apex.    Expanse,  12  mm. 

Ootypea.— Two  males.  No.  16206,  U.S.N  J4.;  Corozal,  Canal  Zone, 
November,  1912  (C.  P.  Crafts). 

OUOOSnOlIA  TIOSmALB,  new  tpedit. 

Fulvous,  powderly;  lines  white,  slender,  edged  with  purplish  black 
scales;  fore  wing  with  the  inner  line  curved,  the  outer  making  a 
sinus  below  cell;  discal  mark  large,  powdery,  black  and  white;  ter- 
minal line  slender,  like  the  others;  fringe  concolorous.  Hind  wing 
with  the  same  lines,  the  outer  without  sinus,  only  flexuous.  Ex- 
panse, 8  mm. 

Type.— Femeie,  No.  16207,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck).  Also  one  male,  Corozal,  Canal  Zone,  August,  1912  (C.  P. 
Crafts). 

OUOOSnOlIA  BLBCTRALB,  new  tpedet. 

White;  wings  at  basal  third  and  thorax  densely  irrorated  with  dull 
purple;  fore  wing  with  the  color  extending  up  to  cell,  then  an  orange 
costal  daish;  beyond,  three  orange  cuneiform  dashes,  one  to  apex, 
one  to  tomus,  one  between;  small  lines  on  costa  representing  the 
inner  and  outer  lines.  Hind  wing  with  the  whole  base  purple,  crossed 
by  two  white  lines;  terminal  area  with  six  radiating  orange  streaks. 
Expanse,  11  mm. 

!ZVp«.— Male,  No.  16208,  U.S.N.M.;  Porto  Bello,  March,  1911 
(Busck). 

AULACODBS  (BCHMIALIS  OueiiAe. 

2.  Corozal,  Canal  Zone,  April,  1911  (Busck);  Paraiso,  Canal  Zone, 
May,  1911  (Busck). 

AULACODBS  RBVERSALIS,  new  tpedet. 

Black,  with  fine  white  lines;  fore  wing  with  the  first  line  sharply 
angled,  the  second  looped  smoothly  around  it,  third  oblique,  straight; 
costal  triangle  without  white  central  wedge;  subterminal  band 
straight,  short;  terminal  line  slender.    Hind  wing  with  second  and 
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third  lines  with  paler  area  between,  the  first  three  lines  nearly  straight 
and  parallel;  subterminal  and  terminal  lines  approximate,  slender. 
Expanse,  10  mm. 

Type.—Uele,  No.  16209,  U.S.N.M.;  Porto  Bello,  June,  1912 
(fiusck).  Also  three  others  from  the  same  place  and  Trinidad  River, 
June,  1912  (Busck). 

Allied  to  A.  delicaia  Schaus. 

AUIACODSS  TRAVBRSALIS,  new  tpedet. 

First  line  broken,  forming  two  long,  parallel,  longitudinal  dashes; 
becond  line  following,  sharply  angled;  third  line  oblique,  with  a  costal 
wedge  before  it;  costal  triangle  with  central  wedge;  subterminal  and 
terminal  lines  similar;  all  lines  distinct.  Hind  wing  with  four 
straight  and  two  curved  lines.    Expanse,  10  mm. 

TVpe.— Male,  No.  16210,  U.S.N.M.;  Trinidad  River,  May,  1911 
(Busck).    Also  two  others  with  the  same  data. 

Allied  to  A.  dtronalis  Druce. 

AULACODBS  OBTUSAUS,  new  tpedM. 

First  line  obsolete;  second  and  third  oblique,  parallel,  bent  a  little 
near  inner  margin;  costal  loop  round,  U-shaped;  subterminal  line 
single,  broad,  spotted,  the  other  lines  all  very  slender.  Hind  wing 
with  three  slender  equidistant  lines  and  traces  of  the  marginal  spotted 
one.    Expanse,  11  mm. 

Type.—Usie,  No.  16211,  lf.S.N.M.;  Porto  Bello,  April,  1912 
(Busck).    Allied  to  A,  psyUcMs  Guenfie. 

HOMOPHYSODES,  new  genus. 

Palpi  upturned,  fringed  with  scales  in  front,  forming  triangular 
tufts  at  the  ends  of  first  and  second  joints,  third  slender;  maxillary 
palpi  filiform,  moderate;  fronts  rounded,  not  prominent.  Hind  wing 
evenly  rounded.    Antenna  with  the  shaft  annulate. 

Type  of  the  germs. — Homophysodes  morbidalis,  new  species. 

This  is  only  a  Homophysa  in  which  vein  10  of  fore  wing  has  become 
stalked  with  veins  8-9  instead  of  with  11;  but  the  exigencies  of  our 
present  classification  require  its  removal  to  another  subfamily  and 
the  erection  of  a  new  genus. 

HOMOPHTSODES  MORBmAUS,  new  speciee. 

Cream-colored;  fore  wing  orange  at  base  and  apex  and  a  blotch 
at  end  of  cell;  irrorated  with  purple  over  the  rest  of  wing,  intensified 
below  apical  spot  and  at  tomus.  Lines  curved,  crenulate,  edged 
with  blackish  powdering,  the  outer  excurved  gently  over  cell.  Hind 
wing  pale  along  costa,  powdered  with  blackish  over  the  disk,  with  a 
faint  paler  outer  line.    Expanse,  10  mm. 

Type.—Ueie,  No.  16212,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck).  Also  one  male,  two  females  from  the  same  place  and  Coro- 
zal.  Canal  Zone,  April,  1911  (Busck). 

Much  like  Homophysa  cyndlis  Dyar  and  H.  moriburidaMs  Dyar, 
previously  described  in  this  paper. 
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ESCANDIA,  new  genuq. 

Tongue  distinct;  palpi  upturned,  the  second  joint  expanded  with 
scales  at  summit;  third  joint  long,  slender.  Maxillary  palpi  minute, 
scale-like.  Fore  wing  with  veins  7-10  on  a  stalk  arismg  long  before 
apex  of  cell;  outer  margin  shallowly  excavate.  Hind  wing  pointed 
subapically,  the  margin  excavate  below  and  thence  coarsely  wavy. 

Type  of  (he  genua. — Escandiafimhridlis,  new  species. 

SSCANDIA  flMBHIAUS,  new  tpedM. 

Fore  wing  shaded  with  pink  at  the  base,  followed  by  olive  gray, 
brown  and  pink  shades  to  the  margin,  leaving  the  inner  margin 
broadly  yellowish  and  pale;  costa  before  apex  nearly  white;  no  lines 
or  spots,  except  a  little  black  along  inner  margin.  Hind  wing  heavily 
marbled  with  black,  the  fringe  with  black  spatulate  scales;  a  white 
mesial  band,  broken  centrally,  with  a  little  yellow  beyond  and  fol- 
lowed by  deeper  black;  a  pale  crenulate  faint  sub  terminal  line. 
Expanse,  15  mm. 

Type.— Femsle,  No.  16213,  U.S.N.M.;  Corozal,  Canal  Zone,  July, 
1912  (C.  P.  Crafts).  Also  one  female,  Trinidad  River,  June,  1912 
(Busck). 


SACCOPLXURA  CATOCALIS  ] 

2.  La  Chorrera,  May,  1912  (Busck);  Porto  Bello,  May,  1912 
(Busck). 

OKPHTKA  COSTINOTATA  Schmi. 

11.  Taboga  Island,  February,  1912  (Busck);  Cabina,  May,  1911 
(Busck);  La  Chorrera, May,  1912  (Busck);  Tabernilla,  Canal  Zone, 
May,  1907  (Busck);  Trinidad  River,  June  1912  (Busck);  Corozal, 
Canal  Zone,  November,  1912  (C.  P.  Crafts). 

OBPHTRA  POldCPOinUS  Dtiic«. 

6.  Taboga  Island,  February,  1912  (Busck);  Trinidad  River, 
March,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck);  La  Chorrera, 
May,  1912  (Busck). 

As  identified  by  Mr.  Schaus  in  Costa  Rican  examples.  It  is  con- 
specific  with  Sdlobrena  tecomse  Riley. 

SAIOBRSNA  VACUANA  Walktr. 

11.  Porto  Bello,  April,  1911  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Corozal,  Canal  Zone,  April,  1911  (Busck);  Cabina,  May,  1911 
(Busck);  Trinidad  River,  May,  1911  (Busck). 

8ALOBRBNA  DICSLA,  new  tpMlM. 

Fore  wing  with  veins  7-10  stalked;  two  incisions  in  the  costa. 
Dark  purple-brown;  fore  wing  with  two  very  faint  darker  slender 
lines.  Hhid  wing  gray-brown;  beneath  with  a  broad  black  half-band 
on  costa,  shaded  inwardly,  edged  outwardly  by  a  whitish  line. 
Expanse,  12  mm. 
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Type— Female,  No.  16277,  U.S.N.M.;  Trinidad  River,  May,  1912 
(Busck).  Also  five  others,  three  from  the  same  place,  one  May,  1911 
(Busck),  and  one  Corozal,  Canal  Zone,  August,  1912  (C.  P.  Crafts). 
Also  one  male  in  poor  condition,  the  fore  wing  apparently  lighter 
purplish,  the  lines  more  contrasted,  the  hind  wing  deep  black  above. 

A  specimen  from  Aroa,  Venezuela,  is  labeled  ^*Sdlobrena  excisana 
Walk,  fide  B.  M.,"  but  Hampson  figures  and  describes  vein  10  from 
the  cell  in  that  species.* 

EOBRENA,  new  genus. 

General  characters  of  Salobrena  Walker,  but  veins  10  and  11  of 
fore  wing  stalked. 

Type  of  the  genua. — Eobrena  melopodlis,  new  species. 

BOBRSNA  MBLOPOAUS,  new  tpedet. 

Fore  wing  of  the  male  with  a  tympanic  vesicle  at  base  of  costa, 
the  costa  lobed  and  excavate  beyond  at  middle.  Purplish  brown, 
the  costa  and  a  broad  band  beyond  basal  vesicle  more  or  less  dis- 
tinctly orange-ocher;  a  white  mark  at  costal  incision  and  dots 
beyond;  a  white  patch  in  the  fringe  below  apex  and  above  tomus; 
center  of  wing  darker  shaded.  Hind  wing  with  traces  of  a  pale 
outer  line.    Expanse,  12  mm. 

Female  with  the  costa  with  a  slight  emargmation  at  the  middle; 
apex  pointed;  purple-brown;  no  orange  markings;  a  white  dash  at 
costal  incision  and  dots  beyond;  wing  faintly  transversely  shaded. 
Expanse,  14  mm. 

Cotypes. — Male  and  female.  No.  16276,  U.S.NJM.;  Taboga  Island, 
February,  1912  (Busck).  Also  20  males  and  31  females  from  the 
same  place  and  Porto  Bello,  May,  1912  (Busck);  Tabogilla  Island, 
February,  1912  (Busck);  La  Chorrera,  May,  1912  (Busck);  (5orozal, 
Canal  Zone,  March,  1911  (Busck);  Cabima,  May,  1911  (Busck); 
Trinidad  River,  March  and  June,  1912  (Busck). 

In  the  series  the  size  varies  for  males  from  9-13  mm.;  for  females, 
10-14  mm.  The  males  vary  in  color,  the  orange  markings  being 
more  or  less  distinct,  sometimes  absent;  the  females  are  quite  uni- 
form in  color. 

TOSALB  OVIPLAOALIS  WalkM. 

46.  Trinidad  River,  March,  1912  (Busck);  Corozal,  Canal  Zone, 
April,  1911  (Busck);  Alhajuelo,  April,  1911  (Busck);  Porto  Bello, 
April,  1912  (Busck);  Chiriquicito,  April,  1907  (W.  Schaus);  Taber- 
nilla,  Canal  Zone  May,  1907  (Busck);  Cabima,  May,  1911  (Busck); 
La  Chorrera,  May,  1912  (Busck). 

iProo.  Zool.  Soa  Lond.,  IgQO,  p.  649. 
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GEPHYRELLAy  new  genus. 

Palpi  porrect,  straight;  somewhat  shaggy  in  the  male,  exceeding 
the  head  by  its  own  length,  smooth  and  gently  downcurved  id  the 
female^  rather  longer  than  in  the  male;  a  long  frontal  tuft;  costa 
convex  beyond  the  middle; -male  with  tympanic  vesicle.  Fore  wing 
with  veins  3,  4  from  the  cell,  4-5  stalked,  distorted  and  appressed  in 
the  male;  6  from  below  the  end  of  cell;  8  absent  in  the  male,  present 
in  the  female;  7-9  stalked,  10  and  11  on  the  cell;  veins  7-11  distorted 
in  the  male.  Hiad  wing  with  vein  2  from  before  the  end  of  the  cell, 
4  absent,  3  and  5  from  the  drawn-out  lower  angle  of  the  cell;  6  from 
the  apex  of  cell;  7  anastomosing  with  8. 

Type  of  the  germs. — OephyreUa  pamimondlia,  new  species. 

OBPHYSSLLA  PARSIMOHAII8,  new  tpMlM. 

Dark  purple-brown,  shining;  fore  wing  with  two  very  pale  viola- 
ceous filiform  hues,  the  inner  curved,  the  outer  wavily  oblique;  a 
minute  white  speck  on  costa  iq  the  emargination  before  apex;  fringe 
touched  with  yellow.  Hind  wing  black,  the  fringe  touched  with 
yellow;  a  short  oblique  obscure  whitish  streak  before  center  of 
margin.    Expanse,  8  mm. 

Coiypea. — ^Male  and  female.  No.  16273,  U.S.N.M.;  Alhajuelo,  April, 

1911  (Busck).    Also  67  others  from  the  same  place  and  Corozal, 
Canal  Zone,  March,  1911,  and  May,  1912  (Busck);  La  Chorrera,  May, 

1912  (Busck);  Porto  Bello,  February,  1912  (Busck);  Taboga  Island, 
February,  1912  (Busck) ;  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

The  long  series  shows  considerable  variation.  Some  are  a  little 
larger  or  smaller,  the  range  of  expanse  being  7-10  mm.  In  color 
the  darkest  are  uniform  purple-blackish  without  the  yellow  tint  in 
the  fringe;  the  lightest  are  red-brown,  the  color  deepest  at  base  and 
lighter  in  the  discal  field,  sometimes  resembling  a  patch  of  light 
color;  these  also  without  the  yellow  fringe. 

CASUASIA  PURPimXA  Schnn. 

1.  Trinidad  River,  March,  1912  (Busck). 

8AMCOVA  DAMIA  RaffonoC. 

5.  Chiriquicito,  April,  1907  (W.  Schaus);  Taboga  Island,  June,  1911 
(Busck);  Trinidad  River,  June,  1912  (Busck);  Corozal,  Canal  Zone, 
July,  1912  (Busck). 

RESTIDIA,  new  genus. 

Palpi  and  wing-shape  of  OephyrelUif  but  different  in  venation. 
Fore  wiEig  with  veins  3-5  from  the  cell,  straight,  not  distorted  in  the 
male;  6  from  the  end  of  the  cell;  7-9  stalked,  not  distorted  m  the 
male;  10  and  11  from  the  cell,  straight  in  both  sexes.  Hind  wing 
with  2  to  5  from  the  cell,  4  present,  6  from  the  apex  of  the  cell,  7 
anastomosing  with  8. 

Type  of  the  genus, — Resiidia  ruha,  new  species. 
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RXSTIDIA  RUHA,  n«w  fpoclM. 

Male  with  the  costal  edge  full  and  rounded  at  base  over  the  tym- 
panic vesicle,  slightly  emarginate  beyond  the  middle;  reddish  brown, 
the  vesicle  dark;  lines  very  faint,  the  outer  most  distinct,  whitish, 
double,  finely  crenulate,  gently  excurved  above  middle.  Hind  wing 
gray-black.  Beneath  purplish,  the  hind  wing  with  an  outer  pale  line 
defined  by  dark.    Expanse,  10  mm. 

Female  with  the  costa  nearly  straight;  a  very  slight  shallow  emar- 
gination  near  the  middle.  Purplish,  the  lines  less  distinct  than  in 
the  male,  scarcely  visible.  Beneath  more  uniformly  dark  than  in 
the  male,  the  outer  pale  line  of  hind  wing  distinct.    Expanse,  10  nmi. 

Cotypea. — ^Male  and  female.  No.  16275,  U.S.N.M.;  male,  Porto 
Bello,  April,  1912  (Busck),  female,  Cabima,  May,  1911  (Busck). 
Also  17  males  and  40  females  with  additional  localities  Taboga 
Island,  February,  1912  (Busck);  Corozal,  Canal  Zone,  March,  1911 
(Busck);  November,  1912  (C.  P.  Crafts);  Alhajuelo,  April,  1911 
(Busck);  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Trinidad 
River,  May,  1911,  March  and  June,  1912  (Busck);  La  Chorrera,  May, 
1912  (Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 

The  males  vary  in  color  from  light  red  to  a  dark  purple  like  the 
females.  Range  in  size  for  males,  8-10  mm.;  for  females,  8-10  mm. 
The  females  are  constant  in  coloration. 

I  possess  specimens  like  these  (except  that  veins  4-5  of  fore  wing 
are  stalked)  from  Trinidad  and  French  Guiana  labeled  '^Lepidomys 
fascalia  Hampson,  cotype  <r  "  [recte  $  ],  from  Venezuela  labeled 
^^Lepidomya  cuprealis  Hampson,  cotype  <r ,  type  $  ,"  and  one  from 
Mexico  with  the  same  label  (fuscalis,  cotype  male).  In  this  latter, 
veins  4  and  5  of  the  fore  wing  are  from  the  cell,  as  in  the  Panama 
specimens.  Lepidomya  Guen6e^  was  described  as  a  Noctuid  and  its 
single  species,  L.  irrenoaa  Guenfie  was  credited  to  New  York.  The 
name  stood  in  our  old  lists,  but  I  omitted  it  from  Bulletin  52,  United 
States  National  Museum,  as  the  late  Prof.  J.  B.  Smith  stated  that  it 
was  not  North  American.  Hampson  did  not  include  it  in  his  papers 
on  the  Pyralin©  (1895-8),  evidently  haviog  discovered  that  it  was  a 
Pyralid  only  subsequently  to  that  date.*  As  the  species  L.  irrenosa 
is  unknown  to  me,  I  use  the  new  name  Restidia,  which  can  be  made 
a  synonym  if  no  differences  appear.  The  nBmeafuscalis  and  cuprealis 
of  Hampson  apply  to  the  forms  with  veins  4-5  of  fore  wing  stalked, 
to  light  and  dark  males  on  one  species,  in  my  opinion. 

I  have  also  specimens  identified  by  Mr.  Schaus  as  Lepidomys  Uneosa 
Druce  (Azamora  Uneosa  Dnice'),  one  from  Mexico,  one  from  Costa 
Rica.  They  are  not  conspecific,  and  neither,  perhaps,  the  true  Uneosa 
from  Ecuador,  but  they  appear  from  Guenfie's  description  to  be  simi- 

1  spec.  Oen.,  vol.  6»  1852.  p.  201. 

>  Aim.  Mag.  Nat.  Hist.  (7),  vol.  17, 1906^  p.  205. 

'Idem,  vol.  9, 1902, p. 828. 
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lar  to  irrenosa.  If  really  related,  and  irrenasa  prores  structurally 
similar,  they  may  be  easily  separated  generically  by  the  absence  of 
vein  10  in  fore  wing,  so  that  the  genus  ResHdia  will  be  justified. 

LBPIDOMYS  VmiDANS  Sduraa. 

4.  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 

LBPIDOMYS  BILHIKAUS,  new  tpedM. 

Fore  wing  with  vein  10  from  the  cell;  4  and  6  apart  on  fore  wing, 
from  a  point  or  shortly  stalked  on  hind  wing.  Dark  purple-brown, 
with  two  slender  white  lines  on  fore  wing,  the  inner  straight,  oblique 
across  the  wing,  the  outer  coarsely  wavy  and  retracted  a  little  below 
costa.  Hind  wing  purplish  fuscous  with  outer  whitish  line,  angled  on 
submedian,  faint  toward  costa.    Expanse,  12  mm. 

Type.—'Feinsle,  No.  16306,  U.S.NJkI.;  Trinidad  River,  May,  1911. 
(Busck).  Also  13  others,  all  females,  with  additional  localities, 
Porto  Bello,  February,  1911,  and  April,  1912  (Busck);  Paraiso,  Canal 
Zone,  January,  1911  (Busck). 

LXFXDOM7S  PLATTBATHTRALIS,  new  spadM. 

Fore  wing  with  vein  8  absent;  basal  and  terminal  spaces  pale  oUve 
brown,  the  basal  space  very  wide;  median  space  pale  grayish,  much 
paler  than  the  rest  of  the  wixig,  containing  a  dark  discal  dot  and 
bounded  by  two  dark  lines,  which  are  indistinctly  relieved  from  the 
dark  adjoining  spaces.  Hind  wing  pale  fuscous.  Male  darker  than 
the  female  throughout,  the  hind  wing  nearly  black;  fore  wing  dark 
olive  with  light  mesial  band.    Expanse,  male,  10  mm.;  female,  12  mm. 

Goiypes. — ^Male  and  female,  No.  16305,  U.SJ^'Jhf.;  Oorozal,  Canal 
Zone,  July,  1912,  male  (J.  Zetek),  female,  April,  1911  (Busck).  Also 
seven  females  from  the  same  locality  and  Porto  Bello,  February,  1912 
(Busck). 

HYPOCOSBOA  BIMACULALIS,1>0W  tpMlM. 

Orange-red;  fore  wing  purple  at  base  and  through  inner  half  of 
median  space;  a  white  spot  on  costa  at  inception  of  each  line;  lines 
purple,  single,  the  inner  arcuate,  accompanied  faintly  by  white; 
outer  excurved  below  costa,  then  oblique  and  straight;  fringe  dark. 
Hind  wing  dark  orange  with  purplish  outer  line  near  the  costa.  Ex- 
panse, 17  mm. 

Type.— Male,  No.  16293,  U.S.N.M.;  Alhajuelo,  April,  1911  (Busck). 

Hampson  gives  this  genus  as  having  veins  4,  5  of  fore  wing  sepa- 
rate, but  in  my  specimens  they  are  more  conmionly  stalked.  In  the 
present  species  vein  7  arises  before  9,  whereas  in  H.  definitalia  Ragonot 
7  arises  after  9. 

HTPOCOSMIA  RECTILINSALIS,  new  species. 

Fore  wing  with  veins  4,  6  from  the  cell,  7-9  stalked,  7  arising  before 
9,  10  and  11  from  the  cell,  free.  Fore  wing  brown,  with  tint  of  olive 
at  base  and  outer  margin,  shading  to  whitish  next  the  outer  line; 
median  space  dark  brown  filled  outwardly,  shading  lighter  next  the 
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inner  line;  lines  white,  narrow,  straight,   perpendicular,   parallel. 
Hind  wing  blackish.    Expanse,  18  mm. 

Cotypea. — Male  and  female,  No.  16292,  U.S.N.M.;  male,  Cabima, 
May,  1911  (Busck);  female,  Porto  Bello,  April,  1912  (Busck). 

CARCHA  VIOLALIS  HampMii. 

2.  Trmidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

Described  from  a  female.  In  the  male,  the  venation  is  very  dif- 
ferent; veins  4  and  5  are  approximated  at  base,  6  below  the  angle 
of  the  cell,  7-9  stalked,  7  near  the  base  of  the  stalk,  9  being  near  the 
apex,  10  and  11  on  the  cell,  free;  a  flattened  vesicle  at  base  of  costa. 

STHBNOBAEA  DTOPSATA  Schans. 

1.  Cabima,  May,  1911  (Busck). 

Described  as  Sanguesa  ^  but  clearly  belonging  to  Sthenobnea. 

ADBNOPTERTZ  MBTALLBSCBNS,  new  tpMlM. 

Male  with  the  venation  of  A.  conchyliatdlis  Kagonot,  except  that 
veins  4, 5  of  fore  wing  are  long-stalked  and  6-7  well  stalked ;  glandular 
swelling  at  base  of  costa  rather  more  elongate  than  in  Hampson's 
figure  '.  Female  with  the  venation  immodified,  veins  4-5  stalked, 
6-9  stalked,  10, 11  from  the  cell,  11  anastomosing  shortly  with  12. 

Fore  wing  violaceous  black  with  coppery  reflection,  roughly  scaly, 
without  markings,  the  apex  downcurved  and  wrinkly.  Hind  wing 
black,  squamose,  with  less  metallic  reflection.  Expanse,  male,  14 
mm.;  female,  18  min. 

Cotypea. — ^Male  and  female.  No.  16274,  U.S.N.M.;  Cabima,  May, 
1911  (Busck).  Also  eleven  males,  one  female,  all  from  the  same 
place  but  two,  La  Chorrera,  May  1912,  (Busck). 

HTPBRPARACHMA  RHODALIS  HampMn. 

15.  Corozal,  Canal  Zone,  March,  1911  (Busck);  Cabima,  May,  1911 
(Busck);  Porto  Bello,  May,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck);  Trinidad  River,  May,  1911  (Busck). 

Z  AM  ANN  A,  new  genus. 

Front  smooth,  no  tuft.  Fore  wing  of  the  female  with  vein  3  before 
the  end  of  the  cell,  4  and  5  approximated  at  the  base;  6  from  upper 
angle;  7-9  stalked,  10,  11  on  the  cell.  Hind  wing  with  2  and  3  free, 
4  and  5  approximated  at  base.  Male  with  the  costa  distorted,  an 
emargination  at  end  of  cell  with  a  fold  on  upper  side  beyond  cell 
containing  hairs;  veins  6  and  7  approximated  at  base,  7-9  stalked, 
8  absent,  10  and  1 1  from  the  cell,  distorted.  Palpi  slender  in  the  male, 
uptmned  to  the  middle  of  the  front;  shorter  in  the  female,  scarcely 
upturned,  obUque. 

Type  of  the  genus. — Zamanna  dimorpJiaUs,  new  species. 


>  Tnms.  Aniflr.  Ent.  Soo.,  vol.  30, 1004,  p.  179. 
*  Proo.  Zool.  Soo.  LoDd.,  1897,  p.  672,  flg.  45. 
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ZAMAHHA  DIMORPHALIS,  mm  tpedM. 

Dark  brown,  slightly  olive  tinted;  male  with  the  distorted  costa 
darker,  especially  the  fold  beyond  cell;  two  slender,  obscure,  whitish 
lines,  a  little  curred,  especially  the  outer  one  above;  discal  and  ter- 
minal dots  clouded,  a  shade  darker  than  the  ground.  A  whitish  line 
at  base  of  fringe  on  both  wings.  Hind  wing  dark,  tiniform.  Ex- 
panse, male,  14  mm.;  female,  16  mm. 

Cfa^2>«.— Male  and  female.  No.  16264,  U.S.NJd.;  Porto  Bello, 
February  and  March,  1911  (Busck).  Also  12  males  and  3  females, 
all  from  the  same  place  but  two,  Paraiso,  Canal  Zone,  January  and 
February,  1911  (Busck). 

ASICA  8PLK1IBBH8  Dnice. 

1.  Trinidad  River,  March,  1912  (Busck). 

PAIUDinU  MONOFLKZA,  new  tpadat. 

Very  sunilar  to  P.  7u>lap7uuaU8  Ragonot,  but  the  inner  Une  excurved 
on  its  middle  third;  also  somewhat  smaller  and  darker,  brown  color 
less  reddish;  fringe  interlined  with  brown,  the  basal  whitish  line  di- 
vided.   Expanse,  25-27  mm. 

Cotypes. — Three  females,  No.  16265,  U.S.NJd.;  La  Chorrera,  May, 
1912  (Busck);  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

XARTIPPB  SUAVIS  fl«^*^^^T^, 

3.  Porto  Bello,  April,  1912  (Busck);  Trinidad  River,  June,  1912 

(Busck). 

XARTIPPB  OUVAUS,  new  tpadat. 

Fore  wing  dark  olive,  easily  fading  to  ocher,  the  termen  rather 
broadly  blackish  shaded,  persistent;  two  slender,^  nearly  straight, 
pale,  obscure  lines;  fringe  yellow,  touched  with  black  and  red  at 
apex;  costa  narrowly  black  scaled.  Hind  wing  blackish,  the  fringe 
with  light  basal  Une  following  a  narrow  dark  terminal  one,  touched 
with  red  at  apex;  beneath,  costa  ocher  and  black;  a  red  subcostal 
fine;  apex  broadly  dark  red,  the  rest  of  the  wing  black.  Hind  wing 
whitish,  broadjy  red  along  the  costa;  an  outer  pale  line,  farther  from 
the  margin  apically.    Expanse,  male,  13  mm.;  female,  15  mm. 

Cotype8.—Uele  and  female.  No.  16266,  U.S.N.M.;  Taboga  Island, 
January,  1911,  and  February,  1912  (Busck).  Also  one  male  and  nine 
females,  five  from  Taboga  Island,  five  from  Alhajuelo,  April,  1911 
(Busck). 

The  fore  wing  has  vein  3  from  the  cell,  4-6  stalked. 

XAimpPB  SRKAtiiew  tpadat. 

Fore  wing  olive  green  with  two  slender,  straight,  obscure,  whitish 
lines;  costa  very  narrowly  marked  with  red  and  black  scales;  a  narrow, 
broken  terminal  black  Une;  fringe  whitish,  black  at  tomus.  Hind 
wing  blackish,  with  pale  line  in  base  of  fringe;  below,  fore  wing  black, 
with  only  a  narrow  red  area  along  costa.  Hind  wing  pale,  gray- 
shaded,  the  costal  fourth  powdered  with  red;  outer  Une  pale,  gray- 
edged,  retracting  from  the  margin  at  apex.    Expanse,  12  mm. 
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Typg.— Female,  No.  16267,  U.S.N.M.;  Cabima,  May,  1911.  Also 
a  male  with  the  same  data,  in  much  poorer  condition,  but  I  think 
the  same  species. 

XAHTIPPE  OBRTRIA,  new  tpedet. 

Fore  wing  olive  green  with  two  faint,  pale  lines;  costa  jiarrowly 
black,  both  the  lines  forming  minute  dots;  termen  a  little  browner; 
a  marginal  broken  black  line;  fringe  pale  orange,  except  at  apex  and 
tomus.  Hind  wing  blackish.  Below  without  any  red;  fore  wing  all 
black  but  the  fringe;  hind  wing  black-powdered,  the  outer  curved 
pale  line  defined  by  black  on  both  sides.    Expanse,  12  mm. 

Type.— No.  16268,  U.S.N.M.;  Cabuna,  May,  1911  (Busck). 

ZAUTIPPB  TRtTDIS,  new  tpadat. 

Fore  wing  brownish  ocher,  shading  to  crimson-brown  on  the  mar- 
gin; costal  edge  crimson;  terminal  black  line  broken  into  spots;  fringe 
orange-yellow  centrally.  Hind  wing  black;  a  pale  yellowish  line  in 
the  base  of  the  long  fringe.  Below,  fore  wing  black;  costa  narrowly 
ocher  with  red  powdering;  terminal  line  black;  fringe  as  above.  Hind 
wing  pale,  sordid,  the  costa  broadly  washed  with  reddish;  outer  line 
pale,  with  black  inner  edge.    Expanse,  11  mm. 

Type.— Femeile,  No.  16269,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

ZANTIPPB  TRBSCA,  new  tpadat. 

Fore  wing  crimson-brown  with  two  fine,  illy  defined,  ocher  lines; 
a  terminal  row  of  black  dashes;  fringe  pale  yellow,  red  at  apex,  black 
at  tomus.  Hind  wing  sordid,  pale,  tJie  costal  third  red-powdered; 
outer  line  curved,  pale,  darked-edged.    Expanse,  13  mm. 

Type.— Female,  No.  16270,  U.S.NJil.;  Trinidad  River,  March,  1912 
(Busck). 

Fore  wing  with  vein  3  shortly  before  the  end  of  Ijxe  cell,  4-5  stalked. 

CRAFTSIA,  new  genus. 

Palpi  upturned  to  slightly  above  vertex,  smoothly  scaled,  pointed; 
front  rather  smoothly  scaled.  Fore  wing  with  veins  3  and  4  absent, 
cell  open,  6  from  the  end  of  cell,  7-10  stalked,  7  arising  beyond  10, 
8  absent,  11  free.  Hind  wing  with  2  before  the  end  of  the  cell,  3—5 
stalked,  4  absent,  6  and  8  stalked,  7  and  8  coincident. 

Named  in  honor  of  Mr.  C.  P.  Crafts,  who  contributed  to  the  col- 
lections here  listed. 

Type  of  the  genua. — Orafisia  vaetta,  new  species. 

CRAFTSIA  VABTTA,  new  ^pMtos. 

Red-brown;  fore  wing  with  two  faint,  pale  lines,  the  inner  angled 
on  median  vein,  the  outer  excurved  a  little  subcostally ;  costa  and  apex 
somewhat  more  heavily  scaled.  Hind  wing  whitish,  stained  with 
red-brown,  especially  at  apex;  a  distinct  fold  submedianly,  reaching 
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the  margin  close  below  the  end  of  vein  2,  at  a  dark-brown  mark.  A 
stiff  pencil  of  dark  ocher-brown.  hairs  lies  along  subcosta.  ExpansOi 
11  mm. 

Type.— Male,  No.  16272,  U.S.N.M.;  Corozal,  Canal  Zone,  Novem- 
ber, 1912  (C.  P.  Crafts).  Also  two  females,  presumably  the  same, 
but  of  such  fresh  color  as  to  appear  quite  different  from  the  faded 
male,  Corozal,  Canal  Zone,  April,  1911  (Busck);  La  Chorrera,  May, 
1912  (Busck). 

Apparently  closely  allied  to  Ohenevadia  huralisy  but  the  venation 
of  fore  and  hind  wings  curiously  transposed. 

CHENEVADIAy  new  genus. 

Palpi  upturned  about  to  vertex,  third  joint  smooth,  long,  second 
with  scales  beneath.  Fore  wing  with  vein  2  from  the  end  of  the  cell, 
3-5  stalked,  4  absent,  6  from  the  upper  angle  of  cell,  7-10  stalked, 
7  arising  beyond  9,  11  anastomosing  with  12.  Hind  wiQg  with  3  and 
4  absent,  cell  open,  6  from  the  upper  angle  of  cell,  7  anastomosing 
with  8. 

Type  ofAe  genua. — Ohenevadia  huralis,  new  species. 

CHSNBVADIA  HURALIS,  turn  tpadat. 

Red-brown;  fore  wing  shading  to  fuscous  at  apex;  two  pale, 
slender  lines,  the  inner  irregular  and  toothed  on  median  vein,  the 
outer  incurved  subcostally.  Hind  wing  washed  with  pale  toward 
base;  an  inner  area  of  modified  yellow  androconia  in  a  patch  in  the 
cell  and  in  a  long  groove  along  submedian;  a  long  yellow  pencil  sub- 
costally, lying  parallel  to  costa  and  having  its  origin  near  base  of 
both  hind  and  fore  wing.    Expanse,  13  mm. 

IVp^.— Male,  No.  16271,  U.S.N.M.;  Trinidad  River,  June,  1912 
(Busck).  Also  six  males  from  the  same  place  and  Cabima,  May,  1911 
(Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 

PARACHMA  MBTBRTTHSLA  Hampton. 

2.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

PARACHMA  FBRVmAIIS,  iMW  tpedet. 

Fore  wing  red,  brownish  crimson,  with  two  nearly  straight,  pale, 
diffused  lines  a  row  of  terminal  black  dots;  fringe  like  the  general 
color.    Hind  wing  blackish.    Expanse,  male,  9  mm.;  female,  10  mm. 

Fore  wing  with  veins  3-6  stalked,  4  present,  7-10  stalked,  9  absent. 

(7o^2>e«.— Male  and  female,  No.  16295,  U.S.N.M.;  Porto  Bello, 
April,  1912  (Busck).  Also  one  male  and  nine  females  from  the  same 
place,  May,  1912  (Busck)  and  La  CJhorrera,  May,  1912  (Busck); 
Taboga  Island,  February,  1912  (Busck);  Trinidad  River,  June,  1912 
(Busck);  Corozal,  Canal  Zone,  April,  1912  (Busck). 
84843**— ProcN.M.vol.47— 14 20 
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PARACHBSA  TARACHODBS,  now  ipeeisi. 

Venation  variable  in  the  fore  wing:  (1)  female,  2,  3  well  spaced,  3 
from  end  of  cell,  4-5  shortly  stalked;  (2)  female,  similar  but  3  shortly 
before  end  of  cell;  (3)  male,  3  shortly  stalked  on  stem  of  4-6;  (4)  male, 
2  and  3  approximate  before  end  of  cell,  4,  5  separate;  vein  7  present, 
stalked  with  8-10.  Hind  wing  with  3  absent,  4  and  5  seeming 
stalked  but  reaUy  separate,  borne  on  the  long-pointed  narrow  lower 
angle  of  the  ceU. 

Fore  wing  light  purplish  in  basal  and  terminal  spaces,  median  area 
darker  brown,  bounded  by  the  two  pale,  nearly  straight  lines;  costa 
with  interrupted  black  line,  resembling  the  black  terminal  dashes; 
fringe  light  purphsh.  Hind  wing  light  fuscous,  with  distinct  terminal 
dashes  and  a  line  in  the  fringe.  Below,  washed  with  fuscous. 
Expanse,  15  mm. 

Type.— Male,  No.  16297,  U.S.N.M.;  Porto  Bello,  April,  1912 
(Busck).  Also  one  male,  two  females  from  the  same  place  and  La 
Chorrera,  May,  1912. 

TOROTAMBE,  ne^w  genus. 

Palpi  downcurved,  about  o^e  and  a  half  times  the  length  of  the 
head,  rather  thickly  scaled.  Fore  wing  with  veins  2  and  3  before 
end  of  cell,  4,  5  from  a  point,  6  before  apex  of  cell,  7-10  stalked,  7 
arising  beyond  9,  11  free.  Hind  wing  with  2,  3  before  end  of  cell, 
4-5  stalked,  6  shortly  stalked,  7  anastomosing  with  8. 

Type  of  the  germs. — Torotamhe  miraheUa,  new  species. 

TOROTAMBB  MmABBLLA.  new  spedM. 

Fore  wing  with  the  costa  arched  beyond  base,  the  apex  a  little 
produced  and  turned  upward;  violaceous,  with  olive-brown  mark- 
ings; a  spot  on  costa  at  basal  third;  a  band  from  apex,  containing 
a  round  white  spot  on  vein  6,  widening  below  and  shading  off;  a 
lunate  patch  at  end  of  cell.  Hind  wing  straw-color,  a  little  fuscous 
tinted  outwardly. 

3Vp«.— Male,  No.  16290,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

DEOPTERYX,  new  genus. 

Fore  wing  with  the  venation  distorted,  the  cell  involved  in  the 
distortion;  2-3  stalked,  4-5  stalked,  bent  down  at  origin  and  approxi- 
mated to  2-3;  6-7  distant  from  4-5,  approximated  at  base  and  bent 
downward;  7-9  stalked,  distant;  8  absent;  10  and  11  free,  arising 
from  the  cell,  somewhat  crumpled.  Costa  with  an  oval  swelling  at 
the  base,  incised  and  folded  at  middle,  with  long  curved  tufts  of  hair 
on  the  upper  side  over  the  cell.  Hind  wing  with  vein  2  near  the 
middle  of  the  cell,  4-5  free,  arising  close  together  from  the  produced 
lower  angle  of  the  cell,  6  from  the  upper  angle  of  the  cell,  7  anastomos- 
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ing  with  8,    Palpi  upturned,  short,  blunt,  reaching  the  middle  of  the 
front;  hairs  of  front  long,  appressed,  directed  downward. 
Type  of  the  genus. — Deopteryx  hypenetes,  new  species. 

DSOPTSRTZ  HTPBNItTBS,  mm  ■pedes. 

Dark  brown,  scarcely  metallic,  the  curved  tufts  over  the  cell 
purplish;  no  markings  except  a  dark  terminal  line.  Hind  wing  of 
the  same  color,  not  metallic.    Expanse,  19  mm. 

Type.—Uele,  No.  16291,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 
Also  four  males  from  the  same  place. 

OALASA  MONrrORALIS,  new  epedei. 

Dark  purplish,  blackish  irrorated;  inner  line  whitish,  acutely 
angled  subcostally  and  at  vein  1;  outer  line  excurved,  pale,  faint; 
traces  of  a  dark  inner  discal  dot.  Hind  wing  subtranslucent  fuscous, 
a  little  paler  at  base,  especially  in  males.  Expanse,  male,  11  mm.; 
female,  14  mm. 

Cotypes.—lAsle  and  female,  No.  16278,  U.S.N.M.;  Porto  Bello, 
April  and  May,  1912  (Busck).  Also  four  males  and  five  females  with 
additional  locdities,  Cabima,  May,  1911  (Busck)  and  Trinidad  River, 
May,  1911,  and  March,  1912  (Busck). 

OALASA  SUBPALUDAUS,  new  epedei. 

Dark  purplish,  the  basal  space  darker;  inner  line  obscure,  showing 
a  distinct  white  angle  on  vein  1;  outer  line  dark,  clouded,  far  out;  a 
little  whitish  on  the  costa  in  the  incisions.  Hind  wing  pale  whitish, 
dark  only  in  the  terminal  line  and  hairs  of  iimer  margin;  in  female, 
fuscous  shaded  on  outer  half.    Expanse,  male  1 1  mm. ;  female  12  mm. 

Type.—Unle,  No.  16279,  U.S.NJM.;  Trinidad  River,  March,  1912 
(Busck) .  Also  three  males,  one  female  with  additional  locality  Porto 
Bello,  March  and  May,  1911  (Busck). 

OALASA  VBRVmALIS,  new  epedee. 

Fore  wing  brownish  orange  along  costa  to  the  middle,  spreading 
downward  in  the  center  nearly  to  vein  1,  shading  into  deep  purple 
on  inner  half.  Hind  wing  light  fuscous,  the  veins  and  margin  darker. 
Expanse,  18  mm. 

Type.— Female,  No.  16280,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).    Also  another  female,  Cabima,  May,  1911  (Busck). 

OALASA  LOPHOPALIS,  new  epedee. 

Purplish  brown  with  a  tint  of  luteous;  lines  narrow,  obscure, 
whitish,  dentate,  accompanied  by  dark  shadings,  which  give  to 
median  space  a  pale  appearance;  some  white  scales  in  the  costal 
emai^ination;  outer  line  excurved  above;  a  row  of  terminal  black 
dots.  Hind  wing  subtranslucent  fuscous,  the  veins  darker. 
Expanse,  16  mm. 

Type.— Yemnle,  No.  16281,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

OALASA  BBLUCULAUS,  new  epedee. 

Fore  wing  vinous  red,  the  median  venules  and  vein  1  scaled  with 
black,  forming  dots  in  the  place  of  the  outer  line ;  a  black  dot  in  center 
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of  cell;  white  scaling  along  costa  and  inner  margin  narrowly;  a  row 
of  terminal  black  dots  in  a  narrow  pale  line.  Hind  wing  pale  fuscous, 
darker  outwardly,  with  fuscous  mai^inal  line.    Expanse,  12  mm. 

IVp^.— Female,  No.  16282,  U.S.N.M.;  Corozal,  Canal  Zone,  March, 
1911  (Busck). 

OALASA  LUTBALIS,  new  spectot. 

Luteous,  dusted  with  gray,  the  dustings  forming  edgings,  defining 
the  lines  as  of  the  pale  ground,  the  inner  oblique,  dentate,  the  outer 
excurved  above;  the  irrorations  form  vague  dots  before  the  outer 
line  and  sometimes  a  shade  in  the  median  space  along  iimer  margin; 
a  row  of  terminal  black  dots;  a  dark  discal  dot  in  the  cell.  Hind 
wing  pale  fuscous  in  the  male,  darker  in  the  female.    Expanse,  male, 

14  mm.;  female,  16  mm. 
Cotypes. — Male  and  female,  No.  16283,  U.S.NM.;  La  Chorrera, 

May,  1912,  male  (Busck);  Cabima,  May,  1911,  female  (Busck). 
Also  three  males  and  four  females  with  additional  locality,  Porto 
Bello,  March,  1911  (Busck),  October,  1912  (G.  F.  Qeveland). 

OALASA  STRBinJALIS*  new  species. 

Uniform  purplish  red,  faintly  orange  tinted  along  costa;  a  terminal 
row  of  white  points  in  the  pale,  narrow,  terminal  line.  Hind  wing 
fuscous,  uniform.    Expanse,  16  mm. 

Tj/pe.— Female,  No.  16284,  U.S.N.M.;  Porto  Bello,  April,  1912 
(Busck).    Also  two  females,  Cabima,  May,  1911  (Busck). 

OALASA  STTOZAUS,  new  spedes. 

Fore  wing  dark  fuscous,  the  lines  formed  of  white  dots  on  the  veins, 
rather  sparsely  placed ;  terminal  pale  line  nearly  obsolete.  Hind  wing 
subtranslucent  fuscous,  a  dark  dash  on  submedian  below  vein  2. 
Expanse,  male,  14  mm.;  female,  16  mm. 

Cotypes.—UiiU  and  female,  No.  16286,  U.S.NM.;  TabemiUa, 
Canal  Zone,  May,  1907  (Busck).  Also  one  male  and  one  female  with 
the  same  data.  One  of  the  males  has  veins  4^5  of  fore  wing  coin- 
cident instead  of  long-stalked,  but  agrees  entirely  in  coloration. 

OALASA  RSLAinrALIS,  new  species. 

Fore  wing  purplish  luteous,  dusted  with  gray,  defining  two  rather 
broad  lines  of  the  pale  ground  color,  the  basal  space  uniformly  dusted, 
appearing  darker;  a  spot  in  the  cell  near  inner  line;  a  terminal  row 
of  dark  dots.    Hind  wing  fuscous,  veins  dark,  fringes  pale.     Expanse, 

15  mm. 
ryp€.— Female,  No.  16286,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 
Allied  to  hUealis  in  markings  and  the  anastomosis  of  veins  11  and 

12  of  fore  wing,  which  I  notice  only  in  these  two  species,  but  with  one 
vein  less  in  the  hind  wing. 

OALASA  PALUDALIS,  new  species. 

Straw-color,  with  a  little  pxuplish  shading,  the  lines  vague,  of  the  i 

pale  ground,  but  without  distinct  defining  shades;  black  dots  on  the  I 
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veins,  especially  in  cell  and  central  costal  lobe  and  before  the  bend  in 
the  outer  line ;  a  row  of  terminal  black  dots.  Hind  wing  pale,  washed 
with  fuscous  outwardly,  especially  in  a  streak  along  submedian  fold 
and  terminal  dashes.    Expanse,  15  mm. 

Type.—Uele,  No.  16287,  U.S.NJi.;  Trinidad  River,  June,  1912 
(Busck).    Also  one  male,  Porto  Bello,  April,  1912  (Busck). 

GAIASA  DUBtTAUS,  iMW  ■pedes. 

Dark  purple-brown,  becoming  blackish  on  inner  margin;  lines 
obsolete;  scaling  a  little  paler  along  the  submedian  fold;  terminal 
pale  line  very  narrow.  Hind  wing  fuscous-black,  uniform;  a  pale 
line  in  base  of  fringe.    Expanse,  14  mm. 

IVp^-— Male,  No.  16288,  U.S.NJ4.;  Cabima,  May,  1911  (Busck). 

Very  close  to  ea/asidlia  Hampson,  but  with  dark  hind  wings.  The 
female  specimens  I  have  referred  to  that  species. 

GALASA  CAUSTAUS  Hempeen. 

4.  Trinidad  River,  June,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck);  Porto  Bello,  April,  1912  (Busck). 

GAIASA  DOnOAUS,  new  epeciet. 

Fore  wing  with  the  basal  space  purple-brown,  median  space  pinkish, 
thickly  irrorate  with  purple-brown,  terminal  space  similar  on  tomus, 
orange  at  apex  and  purple-brown  next  to  the  outer  line;  lines  whitish, 
the  inner  curved,  the  outer  bent  on  median  vein;  a  round  black 
discal  dot  in  center  of  cell;  a  row  of  terminal  black  dots;  fringe 
purple-brown.  Hind  wing  fuscous,  with  terminal  black  line,  the 
fringe  touched  with  purple.    Expanse,  11  nun. 

IVpe.— Male,  No.  16289,  U.S.N.M.;  Trinidad  River,  March,  1912 
OBusck). 

BTALOSnCTA  OBUQUAU8  Hempeon. 

5.  Porto  Bello,  March,  1911  (Busck);  Trinidad  River,  March,  1912 
(Busck) ;  La  Chorrera,  May,  1912  (Busck) ;  Corozal,  Canal  Zone, 
July,  1912  (J.  Zetek),  August,  1912  (C.  P.  Crafts). 

REPLICIA,  ne^w  genus. 

Palpi  porrect,  downcurved,  extending  about  twice  the  length  of  the 
head.  Fore  wing  with  veins  2  and  3  rather  approximate,  from  long 
before  the  end  of  the  cell,  4-5  connate,  6  from  upper  angle  of  cell,  7-9 
stalked,  7  arising  before  9,  10  and  11  shortly  stalked.  Hind  wing 
with  2  and  3  before  the  end  of  the  cell,  4^5  stalked,  6  from  upper 
angle  of  the  cell,  7  anastomosing  with  8. 

Type  of  the  germs. — Replida  inchoalis,  new  species. 

SSPUdA  mCBOALIS,  iMW  spedM. 

Fore  wing  with  the  costal  lobe  on  basal  third,  followed  by  two  small 
incisions;  blackish,  shtuling  to  purple-brown  at  apex;  a  whitish 
irregular  marking  at  the  end  of  the  cell,  touching  the  incision  foUow- 
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ing  the  costal  lobe,  where  are  some  yellowish  scales.    Hind  wing 
fuscous  black.    Expanse,  13  mm. 

IVp«.— Female,  No.  16294,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

ACUTIA  ZAIVTIPPB,  new  spectos. 

Fore  wing  of  nonnal  shape,  not  sharply  acute  at  apex;  straw-yel- 
low, thickly  irrorate  with  crimson-brown;  costal  edge  and  two  lines 
of  this  color,  the  inner  one  straight  and  a  little  oblique,  the  outer 
slightly  flexuous  and  divergent  on  inner  margin;  fringe  dark.  Hind 
wing  immaculate  straw-yeUow.    Expanse,  12-13  mm. 

Cotypes. — One  male,  two  females.  No.  16298,  U.S.N.M.;  Cabima, 
May,  1911  (Busck). 

ACUTIA  AMBLTTALIS,  n«w  speciet. 

Fore  wing  purplish  with  slender  dark  lines  defined  by  pale  borders; 
inner  line  straight,  oblique,  outer  indented  subcostally  and  broadly 
on  submedian;  a  terminal  dark  line.  Hind  wing  blackish  fuscous 
with  a  pale  line  at  base  of  fringe.    Expanse,  12-14  mm. 

Cotypes.— Two  males,  one  female.  No.  16299,  U.S.N.M.;  Trinidad 
River,  September,  1912  (Busck). 

UUOSOICA  RHODOBSIS,  new  tpectot. 

Venation  of  U.  discoloralis  Walker  except  that  vein  7  is  stalked 
with  8-9.  Abdominal  tufts  and  those  on  tibi»  ocherous.  Fore  wing 
yellowish,  shaded  with  rosy;  lines  yellowish,  straight,  but  a  little 
indented,  bordered  with  deep  rosy  toward  the  center  of  the  wing; 
margin  rosy  shaded;  a  dark  rosy  terminal  line.  Hind  wing  pale, 
with  rosy  tint  at  apex  and  a  rosy  mesial  line,  most  distinct  costally. 
Expanse,  9  mm. 

Type.—Usle,  No.  16296,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).    Also  another  male,  Porto  BeUo,  April,  1912  (Busck). 

CAPHTS  TTTANA  Sduiss. 

1.  Paraiso,  Canal  Zone,  February  1911  (Busck). 

CAPHTS  BUJNXA  WbOew. 

25.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck);  Trinidad  River,  March  and  Jime,  1912, 
May,  1911  (Busck) ;  Porto  Bello,  April,  1912  (Busck);  Corozal,  Canal 
Zone,  April,  1911  (Busck),  November,  1912  (C.  P.  Oafts);  Cabima, 
May,  1911  (Busck). 

CAPHTS  XUSTXLBCHALIS,  now  ipeclM. 

Fore  wing  with  vein  3  stalked  with  4-5;  6  stalked  with  7-10. 
Rosy;  fore  wing  irrorated  with  fuscous  evenly  and  with  two  dark 
lines,  rather  near  together,  parallel  above,  diverging  roundedly  above 
inner  margin.  Hind  wing  rosy,  darker  outwardly,  a  gray  shade  on 
the  margin.  Beneath  sordid  rosy,  hind  wing  pale  on  inner  margin; 
a  double  dark  outer  line  on  costal  segment.    Expanse,  11  mm. 

Type.— Utile,  No.  16300,  U.S.N.M.;  Alhajuelo,  April,  1911  (Busck). 
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CAPBTS  SUBSORDIDALIS,  saw  tpectot. 

Fore  wing  with  vein  11  shortly  anastomosing  with  12;  hind  wing 
with  the  lower  angle  of  the  cell  long  drawn  out,  4-5  stalked  from  its 
end.  Fore  wing  dull  purple-brown,  thickly  and  finely  irrorate  over 
straw-color;  lines  straw-color,  rather  broad,  the  inner  straight,  the 
outer  bent  a  little  above  the  middle.  Hind  wing  whitish,  dusted 
with  purplish  fuscous,  especially  along  the  costa  and  apex.  Expanse 
22  mm. 

Ihfpe.— Female,  No.  16301,  U.S.N.M.;  Taboga  Island,  February, 
1912  (Busck). 

ACROPTKRTX  HXRBACBAUS  Ragmot 

3.  Porto  Bello,  February,  1912  (Busck);  La  Chorrera,  May,  1912 
(Busck);  Trinidad  River,  June,  1912  (Busck). 

OCOBA,  new  genus. 

Palpi  downcurved,  reaching  four  times  the  length  of  the  head, 
smooth,  with  short  rough  hairs  at  the  base  above.  Fore  wing  with 
vein  2  beyond  the  middle  of  the  cell,  3  before  the  angle,  4  and  5  sepa- 
rate, 6  from  the  upper  angle,  7-9  stalked,  8  absent,  10  and  11  from  the 
cell,  11  anastomosing  with  12.  Hind  wing  with  2  to  6  as  on  fore 
wing,  7  anastomosing  with  8. 

Type  of  the  genus,— Ocoha  melanophila,  new  species. 

OCOBA  MBLAROPmLA,  IMW  ipeeisi. 

Fore  wing  black,  shining,  with  purple  reflection,  the  apex  bent 
down.    Hind  wing  duller,  fuscous  along  the  costa.    Expanse,  18  mm. 

2V2>«.— Female,  No.  16304,  U.S.N.M.;  Cabima,May,  1911  (Busck). 
Also  one  female,  Porto  Bello,  October,  1912  (G.  F.  Cleveland). 

Greatly  resembles  Nachdba  m/ctalia  Hampson,  but  in  that  species 
veins  4^5  are  stalked  and  the  palpi  of  the  female  are  not  over  half  as 
long. 

STRBPTOPALPZA  DXBRA  Dmce. 

28.  CJorozal,  Canal  Zone,  April,  1912  (Busck),  July,  1912  (C.  P. 
Crafts);  Trinidad  River,  March  and  June,  1912  (Busck);  Cabima, 
May,  1911  (Busck);  Porto  Bello,  April  and  May,  1912  (Busck), 
September,  1912  (G.  F.  Qeveland);  La  Chorrera,  May,  1912  (Busck). 

1VAVT7RA  LOBATA  Sdurai. 

1.  Trinidad  River,  May,  1911  (Busck). 

BONCHIS  ICUNITALIS  Ladeier. 

10.  Taboga  Island,  February,  1912  (Busck);  Porto  Bello,  April, 
1912  (Busck);  Chiriquicito,  April,  1907  (W.  Schaus);  Tabemilla, 
Canal  Zone,  May,  1907  (Busck);  Cabima,  May,  1911  (Busck);  Corozal, 
Canal  Zone,  March  and  May,  1912  (Busck);  Trinidad  River,  June, 
1912  (Busck). 

BOHCBIS  OLAHTSIS,  new  spedM. 

Hind  wing  with  veins  4  and  6  stalked.  Fore  wing  purplish  brown, 
with  two  approximate,  slender,  white  lines,  the  iimer  nearly  straight, 
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the  outer  inflexed  a  little  subbasally,  both  &  little  stronger  on  the 
costa;  a  terminal  row  of  black  dots.  Hind  wing  dark  fuscous. 
Expanse  11  mm. 

Typg.— Female,  No.  16302,  U.S.N.M.;  Porto  Bello,  April,  1912 
(Busck). 

PELASGIS  OEROMALIS,  new  ipeeisi. 

Fore  wing  with  vein  10  shortly  stalked  with  7-9;  hind  wing  with 
4-5  stalked.  Fore  wing  dull  ocher  (faded  from  olive  green?),  the 
inner  line  at  the  middle  of  the  wing,  the  outer  at  the  outer  fourth,  the 
space  between  them  pinkish  gray,  powdered  with  black  outwardly; 
lines  whitish,  the  inner  across  an  obscure  pale  spot  in  the  ceU,  angled 
on  median  vein  and  edged  with  blackish  there;  outer  line  gently 
curved,  covered  by  black  powderings  except  at  costa  and  margin. 
Hind  wing  f  ustous  shaded,  the  veins  and  discal  dot  darker.  Expanse 
13  mm. 

Tj/pg.— Female,  No.  16303,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

MUROISCA  DIFLOldaCATAUS,  new  vpedes. 

Dark  olive;  a  large  white  spot  in  the  cell,  joining  another  below, 
larger,  reaching  to  vein  1;  lines  slender,  white;  inner  line  crinkled  on 
costa,  running  into  the  spots,  appearing  below  to  join  the  outer  line 
on  the  margin;  outer  line  evenly  curved,  parallel  to  the  margin,  form- 
ing a  dash  on  costa.  Hind  wing  fuscous,  becoming  black  on  the  mar- 
gin; a  small  dark  discal  dot.    Expanse,  18-20  mm. 

Cotypes. — Three  females.  No.  16307,  U.S.N.M. ;  Trinidad  River,  June, 
1912  (Busck);  La  Cihorrera,  May,  1912  (Busck.) 

8SNIV1A  ATTIUTALIS  Hflbner. 

14.  La  Chorrera,  May,  1912  (Busck);  (Dorozal,  Canal  Zone,  June 
(Busck),  and  August,  1912  (C.  P.  Crafts). 

SBNITIA  SUBAURITALIS  Ragooot. 

1.  Cabima,  May,  1911  (Busck). 

CTCXOPALPIA  MONOTONALIS,  new  spedee. 

Fore  wing  pale  yellowish  with  purple  irrorations,  that  segregate 
and  define  rather  broad  lines  of  the  ground  color;  inner  line  near  base 
and  slightly  oblique;  outer  line  straight  and  far  from  the  marg^;  a 
roimd  dot  at  the  end  of  the  cell.  Hind  wing  pale  stramineous. 
Expanse,  14  n^m. 

Type.—Usle,  No.  16310,  U.S.N.M.;  Taboga  Island,  February,  1912 
(Busck). 

PASSELGIS,  ne-w  genus. 

Palpi  porrect,  downcurved,  three  times  as  long  as  the  head,  rostri- 
form,  the  third  joint  with  long  appressed  hairs.  Fore  wing  with 
veins  4-5  stalked,  7-10  stalked,  11  from  the  cell,  anastomosing  with 
12.  Hind  wing  with  vein  2  from  the  cell,  3  from  the  end  of  the  long 
lower  angle,  4-5  stalked,  6  from  apex  of  cell,  7  anastomosing  with  8. 

Type  of  €ie  genua. — Pasadgis  xanih4>{hricali8,  new  genus. 
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PASSSLOIS  XAHTHOTHBICATJ8,  air  ipedM. 

Bufous,  a  deeper^  more  crimson  tint  at  apex  and  purplish  along 
the  inner  margin;  discal  dot  round,  slaty  black;  lines  faint,  purple, 
remote  and  far  from  margin,  evenly  curved,  subparallel  to  the  outer 
margb  and  rather  more  strongly  curved  than  it.  Hind  wing  straw- 
whitish,  purple-shaded  along  the  margin  and  costa.  Expanse,  29 
nun. 

2Vpe.— Female,  No.  16308,  UJ3JT3i.;  La  Chorrera,  May,  1912 
CBusck).  . 

CONOTAMBE,  new  genus. 

Palpi  porrect,  reaching  to  the  end  of  the  large,  angular,  pointed 
frontal  cone.  Fore  wing  with  veins  4-6  stalked,  6  from  the  end  of 
the  cell,  7-10  stalked,  11  from  the  cell,  free.  Hind  wing  with  2  and  3 
present,  4-5  stalked,  8  from  end  of  the  cell,  7  anastomosing  with  8. 
Legs  with  the  tibi»  and  tarsi,  especially  the. hind  pair,  greatly 
thickened  and  flattened. 

Type  of  (he  genua. — Conoiamhe  paralysiealis,  new  species. 

COHOTAMBS  PASALTSISAUS,  iMW  ■pedes. 

Fore  wing  dark  purple-red,  the  lines  darker,  very  faint  and  clouded, 
hardly  legible:  outer  line  remote  from  the  margin,  curved.  Hind 
wing  shaded  with  black,  except  a  patch  between  veins  2-5,  which  is 
purple-red,  crossed  by  a  mesial  faint  dark  dentate  line.  Expanse, 
34  mm. 

IVp«.— Female,  No.  16309,  U.S.N.M.;  Cabuna,  May,  1911  (Busck). 

aaAFTROmA  Dnce. 

1.  Paraiso,  Canal  Zone,  May,  1911  (Busck). 

CACOOSAPHIS  06TB0LAUS  Ledeier. 

15.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Trinidad  River,  June,  1912  (Busck);  Corozal,  Canal  Zone,  July  (J. 
Zetek),  August  and  November,  1912  (C.  P.  Crafts). 

mniLA  CASmOA  Dnce. 

3.  Porto  Bello,  March,  1911  (Busck);  La  Chorrera,  May,  1912 
(Busck). 

DISMIDILA,  new  genus. 

Proboscis  absent:  labial  palpi  ascending,  the  second  joint  hairy 
below,  the  third  thickened  with'  short  hairs,  blunt.  Fore  wing  witli 
yeins  8-9  stalked,  the  rest  from  the  cell.  Both  wings  with  a  projec- 
tion on  outer  margin  at  vein  3. 

Type  ofihe  genua. — Diamidila  aioca,  new  species. 

DmmiLA  ATOCA,  new  epedee. 

lilacine  gray;  fore  wing  with  two  slender  darker  irregular  lines, 
Bubparallel  to  the  outer  margin;  costa  white  centrally,  cut  by  both 
fines;  a  white  semihyaline  constricted  patch  in  the  end  of  the  cell 
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and  a  small  one  below  the  renif orm,  which  is  brown-ringed  and  yellow- 
centered;  a  black  clouded  patch  follows;  fringe  pale,  spotted  with 
dark.  Hind  wing  with  two  slender  outer  lines,  crenulate,  close  to- 
gether and  near  the  margin;  a  small  round  discal  dot.  Expanse, 
24  mm. 

Type.—Usle,  No.  16313,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

Allied  to  Midila  haiia  Druce.from  Colombia,  which  has  the  same 
venation  as  the  present  species. 

HOSITBA  BICINCTA  Sditat. 

1.  Trinidad  River,  Jime,  1912  (Busck). 

RTJPBL4  ALBraXLLA  Cnmiflt. 

24.  Porto  Bello,  May,  1912  (Busck);  Cabima,  May,  1911  (Busck); 
La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June,  1912  (Busck); 
(3orozal,  Canal  Zone,  August,  1913  (C.  P.  Crafts). 

PATISSA  PARVIPDNCTALIS  Sdums. 

10.  Cabima,  May,  1911  (Busck);  Corozal,  Canal  Zone,  July,  1912 
(Busck),  and  November,  1912  (C.  P.  Oafts). 

PATISSA  ONIROPHAllTAt  iMW  spedM. 

White;  costa  dark  brown  to  near  the  middle,  with  three  teeth,  the 
outer  giving  rise  to  the  inner  line;  lines  pale  brown;  the  inner  broad, 
straight,  the  outer  also  broad,  gently  waved;  some  pale  brawn  irrora- 
tions  in  terminal  space  and  a  large  discal  spot  confluent  with  the  up- 
right outer  band  from  costa  to  beyond  tomus;  a  submarginal  half- 
band  from  costa  to  middle  of  outer  margin.    Expanse,  9  mm. 

Type.— Male,  No.  16312,  U.S.N.M.;  Porto  Bello,  April,  1912 
(Busck).  Also  2  males,  5  females  with  locaUties,  Cabima,  May,  1911 
(Busck);  Corozal,  Canal  Zone,  August  and  November,  1912  (C<  P 
Crafts). 

CRTPT08B8  CHOLOBPI  Djpir. 

33.  Taboga  Island,  February,  1912  (Busck);  Alhajuelo,  March, 
1912  (Busck);  Trinidad  River,  March,  1912  (Busck);  Porto  Bello, 
March,  1911,  May,  1912  (Busck),  and  September,  1912  (G.  F.  Oeve- 
land);  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Corozal,  Canal  Zone,  May,  1912  (Busck). 

CHALCOELOPSIS,  new  genus. 

Palpi  porrect,  very  short,  hardly  exceeding  the  front.  Fore  wing 
with  veins  4-5  stalked,  7-10  stalked;  hind  wing  with  4^5  stalked,  a 
long  cross-vein  without  vems,  6  from  apex  of  cell,  7  anastomosing 
with  8.  Male  antenn»  lengthily  bipectinated,  of  female,  serrate; 
spurs  of  hind  tibise  moderate,  equal. 

Tifpe  of  (he  genus. — Ohdlcc^psia  pigrissimaf  new  species. 

CHALCOfiLOPSIS  PIORISSIMA,  iMW  spedM. 

Fore  wing  dark  brown,  coarsely  irrorate  with  black;  an  oblique 
blackish,  slightly  bronzy,  band  arises  from  middle  of  inner  margin  to 
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cell;  outer  line  double;  its  inner  segment  heavy,  oblique  from  costa  to 
vein  6  near  margin,  roundedly  incurved  to  vein  2,  inclosing  an  orange 
stain,  oblique  again  below,  slightly  paler  filled.  Hind  wing  with  a 
marginal  row  of  metaUic  blue  and  violet  spots  in  a  black  band,  pre- 
ceded by  a  little  yellowish,  the  irrorations  forming  lines.  Expanse, 
male,  14  mm.;  female,  17  mm. 

Coiypes. — ^Male  and  female.  No.  16311,  U.S.N.M.;  Trinidad  River, 
June,  1912  (Busck).  Also  46  others,  all  females,  with  additional 
localities.  La  Chorrera,  May,  1912  (Busck);  Porto  Bello,  April,  1912 
(Busck);  CJorozal,  Canal  Zone,  August,  1912  (C.  P.  Crafts). 

This  would  seem  to  be  a  OhaLcd&a  or  Catadysta  with  aborted  mouth 
parts.  Specimens  from  the  Guianas  have  been  labeled  by  Mr.  Schaus 
"OatodHysta  perlalis  Led.;  trilineaMa  Walk."  But  I  have  been  unable 
to  trace  these  names.  The  species  can  not  be  a  Catadysta  on  accoxmt 
of  the  absence  of  the  tongue. 

MACROTHBCA  IKBCOOSnOMA,  new  ipeeisi. 

Fore  wing  sordid  luteous,  powdered  with  dull  crimson,  which  forms 
a  streak  on  the  costa  at  base  and  a  large  patch  about  tomus,  rising 
nearly  to  the  cell;  a  round  black  discal  dot,  large  or  minute.  Hind 
wing  pale  fuscous.    Expanse,  10  mm. 

Cotypes.— Two  males,  No.  16314,  U.S.N.M.;  Trinidad  River,  March, 
1912  (Busck);  La  CShorrera,  May,  1912  (Busck). 

CRAMBUS  FISSBR  ADIRLLUS  Wa]ktr. 

206.  Porto  Bello,  February,  1911  (Busck);  Alhajuelo,  April,  1911 
(Busck);  Paraiso,  Canal  Zone,  April,  1911  (Busck);  Cabima,  May, 
1911  (Busck);  La  Chorrera,  May,  1912  (Busck);  Corozal,  Canal  Zone, 
May  (Busck),  July  (J.  Zetek),  August  and  November,  1912  (C.  P. 
Crafts);  Taboga  Island,  June,  1911  (Busck). 

CRAMBUS  TBHUISTRIOATUS  ZeUsr. 

3.  Trinidad  River,  March,  1912  (Busck);  Arajan,  March,  1911 
(Busck). 

CRAMBUS  MERBTRICBLLA  Sdims. 

4.  Trinidad  River,  May,  1911,  March  and  September,  1912  (Busck); 
La  Chorrera,  May,  1912  (Busck). 

CRAMBUS  TACTXEXUS*  IMV  ■pedes. 

Near  Zeller's  figure  of  immunieUus  ZeUer,^  but  the  outer  line  is  bent 
sharply  at  costa  so  that  the  triangular  dark  patch  rests  directly  above 
the  general  course  of  the  line  and  not  beyond  it;  terminal  line  slender, 
not  so  heavy;  wing  pale  Ulacine  gray,  about  evenly  powdered;  median 
powdery  dark  line  curving  around  end  of  cell,  obUque  below,  nearly 
complete.  Hind  wing  soiled  whitish  in  the  male,  fuscous  in  the 
female.    Expanse,  11-12  mm. 

I  Stett.  Bnt  Zeit.,  toI.  83, 1872,  pi.  2,  fig.  6. 
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Cotypes. — Three  males,  two  females,  No.  16325,  U.S.N.M.;  La 
Chorrera,  May,  1912  (Busck);  Cabima,  May,  1911  (Busck);  Paraiso, 
Canal  Zone,  April,  1911  (Busck). 

CB  AMBUS  RBTUSBLLUS  Schnt. 

6.  Cabima,  May,  1911  (Busck);  Trinidad  River,  September,  1912 
(Busck). 

Near  Zeller's  figure  of  expanseUus  2Jeller,^  but  without  the  black 
moniliform  line  shown  in  that  figure  between  the  double  outer  line 
and  termen.  The  specimens  do  not  agree  absolutely  with  Scbaus's 
type  of  retuseUuSf  but  are  so  close  that  I  do  not  like  to  separate  them. 
Hind  wing  of  male  soiled  whitish,  of  female,  dark  fuscous. 

CB  AMBUS  AOUBSISIXA,  IMV  ■pedes. 

Silvery  white;  fore  wing  with  extrar-median  fulvous  line,  bent  at 
right  angles  above  the  middle;  a  subcostal  fulvous  dash  from  base  to 
this  line;  outer  line  double,  approaching  outer  maigin  below  and  end- 
ing near  tomus,  curved  above;  tennen  stained  with  fulvous;  a  ter- 
minal black  line,  forming  spots  in  the  interspaces  from  submedian  to 
vein  4.    Hind  wing  pale  gray.     Expanse,  9  mm. 

Type.— No.  16327,  U.S.N.M. :  Trinidad  River,  March,  1912  (Busck). 

CB AMBUS  nVTANOENS,  new  epedee. 

White,  with  faint  violaceous  tint,  coarsely  irrorated  with  brown; 
a  brown  line  along  costa  to  beyond  middle;  median  line  oblique  to 
cell,  recurved  next  to  costa,  powdery,  brown,  with  an  inner  duplica- 
tion  below  cell;  outer  line  double,  its  inner  segment  powdery  and 
irregular,  curving  a  Uttle  at  costa,  where  the  outer  segment  is  shghtly 
expanded;  terminal  line  a  trace  only;  fringe  metallic  gray.  Hmd 
wing  faintly  straw-color  tinted,  without  markings,  concoloroua  in  the 
two  sexes.    Expanse,  9-11  mm. 

Cotypes. — Three  males,  two  females.  No.  16326,  U.S.N.M.;  Porto 
Bello,  March  and  April,  1911,  and  April,  1912  (Busck). 

A  specimen  of  this  species  from  Costa  Bica,  in  poor  condition,  is 
labeled  C.  expanseUus  ZeUer  by  Mr.  Schaus,  but  I  do  not  think  it 
can  be  that  species. 

CUIXADU  BUCOSMXXXA,  new  epedee. 

Palpi  white,  a  little  touched  with  sordid  ocher;  front  and  vertex 
black-brown.  Fore  wing  silvery  white;  a  black-brown  patch  at  base; 
a  broad  band  before  the  middle  and  broad  submar^al  band,  sending 
out  a  projection  to  the  margin  above  the  middle;  a  dark  terminal 
line;  fringe  dark.  Hind  wing  blacldsh,  the  fringe  pale.  Expanse, 
12  mm. 

Type.— Mole,  No.  16328,  U.S.N.M.;  Trinidad  River,  September, 
1912  (Busck).  Also  six  others  with  additional  localities;  Cabima, 
May,  1911  (Busck);  Porto  Bello,  April,  1912  (Busck);  Corozal,  Canal 
Zone,  August,  1912  (C.  P.  Crafts). 

>  Hot.  Ent.  8oc.  Roes.,  vol.  13, 1877,  pi.  1,  fig.  18. 
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PTOCBOSTOLA  INCAITELLUS  Zellef. 

10.  Tabogilla  Island,  February,  1912  (Busck);  Corozal,  Canal  Zone 
April  and  May,  1912  (Busck);  Cabima,  May,  1911  (Busck);  La 
Chorrera,  May,  1912  (BuscTt);  Trinidad  River,  May,  1911  and  June, 
1912  (Busck);  Taboga  Island,  June,  1911  (Busck). 

FT0CH08T0LA  FTGHABUS  Zeltor. 

129.  Paraiso,  Canal  Zone,  February,  May,  and  Jime,  1911  (Busck); 
Corozal,  Canal  Zone,  March  and  May,  1911,  May,  1912  (Busck)  and 
July,  1912  (J.  Zetek);  Trinidad  River,  March,  1912,  May,  1911  and 
June,  1912  (Busck);  Alhajuelo,  April,  1911  (Busck);  Porto  Bello, 
February,  March,  April,  and  May,  1911  (Busck);  Cabima,  May,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck);  Taboga  Island,  June,  1911 
(Busck). 

A&OYBU  mVAUS  Dnuy. 

6.  Corozal,  Canal  2iOne,  March,  1911  (Busck)  and  August,  1912 
(C.  P.  Crafts);  Cabima,  May,  1911  (Busck). 

The  fringe  is  entirely  dark  leaden,  not  white-tipped  as  in  the  north- 
ern form.    It  may  be  named  fimbrialis,  new  subspecies. 

Typ^.— No.  16321,  U.S.N.M. 

AROTBIA  TBNSLLA  ZeUer. 

1.  Trinidad  River,  March,  1912  (Busck).  , 

ARGTRIA  OPPOSITA  ZeUer. 

19.  Porto  Bello,  April  and  May,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  Corozal,  Canal  Zone,  May  (Busck),  July  (J.  Zetek)  and 
November,  1912  (C.  P.  Crafts);  Trinidad  River,  June,  1912  (Busck). 

AROTSIA  PUSHLAUS  Habner. 

26.  Porto  Bello,  February  and  March,  1911  (Busck);  Trinidad 
River,  March,  1912  (Busck);  Tabemilla,  Canal  Zone,  May,  1907 
(Busck);  Corozal,  Canal  Zone,  March,  1911  (Busck),  July,  August, 
and  November,  1912  (C.  P.  Crafts). 

All  the  specimens  have  the  median  band  continuous  across  the 
wing.    The  varietal  name  multifacta  is  proposed. 

Type.—^o.  16316,  U.S.N.M.  (Porto  Bello,  February,  1911). 

AROTRIA  MOLTBDOFLECTA»  new  species. 

Dark  gray,  the  inner  area  of  fore  wing  broadly  shaded  with  dull 
yellow  nearly  up  to  median  vein.  Hind  wing  whitish,  shading  to 
fuscous  at  margin.  In  the  males  the  wing  is  more  blunt  at  apex 
than  in  the  females,  the  markings  more  distinct  and  contrasted. 
Lines  slender,  black,  edged  with  white  very  narrowly;  inner  line 
crenulate,  with  inward  angle  at  vein  1;  outer  line  with  a  sinus  below 
vein  2  which  joins  the  large  reniform,  making  it  part  of  the  sinus;  a 
row  of  terminal  dark  dots.  In  the  female  the  lines  are  slender  and 
pulverulent,  the  sinus  of  outer  line  appears  occluded.  Expanse,  14-24 
mm. 
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Cotypes. — ^Male  and  female,  No.  16315,  U.S.N.M.;  Corozal,  Canal 
Zone,  July  and  November,  1912  (C.  P.  Crafts).  Also  52  others  with 
additional  data,  Cabima,  May,  1911  (Bnsck);  Corozal,  Canal  Zone, 
April  and  May,  1911  (Biisck),and  July,  1912  (J.  Zetek);  Porto  Bello, 
February,  1911  (Busck);  Trinidad  River,  May,  1911  (Busck). 

AROTBIA  AROTRODIS,  new  species. 

Markings  as  in  -4.  croceivUeUa  Walker,  but  without  any  yellow 
along  the  inner  margin  of  fore  wing;  silvery  white;  vertex  of  head 
and  dorsal  stripe  on  thorax  golden  yellow;  fore  wing  with  erect 
median  band,  costal  stripe  and  subapical  patch,  with  oblique  spur 
yellow,  stained  with  brown;  termen  and  fringe  of  same  color.  Ex- 
panse, 14  mm. 

Type.— Female,  No.  16317,  U.S-N.M.;  La  Chorrera,  May,  1912 
(Busck).    Also   six  others  from  the  same  place. 

AROYBIA  CKKTBIFUQSNS,  new  spedes. 

White;  front  white,  vertex  dark  ocher;  fore  wing  silvery  white;  a 
dark  brown  spot  on  costa  and  one  on  inner  margin  joined  by  a  slender 
line;  costal  triangle  divided  by  a  white  line;  a  dark  terminal  line,  the 
fringe  leaden  brown.    Hind  wing  white.    Expanse,  14  mm. 

Type.— No.  16318,  U.S.N.M.;  Paraiso,  Canal  Zone,  February,  1911 
(Busck).    Also  two  others,  Cabima,  May,  1911  (Busck). 

ARGTRIA  XAIiTHOOUMA,  new  spedes. 

Palpi  white-tipped;  front  white;  fore  wing  with  median  line  slender, 
forming  costal  and  marginal  dots;  costal  triangle  cut  by  a  white  line; 
terminal  line  narrow,  the  fringe  dark  leaden.  Hind  wing  pale  yellow 
tinted.    Expanse,  14  mm. 

Type.—Uale,  No.  16319,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).    Also  three  others  from  the  same  place. 

I7Bn>A  THTOIVBLLA  Scbsiis. 

Flatytea  thy  nella  Schaus,  Ann.  Mag.  Nat.  Hist.  (8),  vol.  11,  1913,  p.  239. 
;     1.  Chiriqui,  May,  1907  (W.  Schaus). 

The  specimen  is  smaller  than  the  type  and  In  better  condition.  I 
think  it  is  conspecific. 

I7BIDA  CRBTACBIPARS,  new  i^ecies. 

Chalky  white,  the  margin  dull  ocher;  veins  lined  with  dark  brown, 
an  oblique  line  from  near  middle  of  inner  margin  curving  around 
cell  to  costa,  with  a  broad  shade  from  its  loop  to  apex,  cut  by  black 
veins;  discal  dot  roimd,  black;  a  terminal  row  of  black  dots.  Hind 
wing  white,  unmarked.    Expanse,  15  mm. 

2V3>^.— Female,  No.  16329,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).    Also  another  female  from  the  same  place. 

XJBn>A  MONODISA,  new  Bpedes. 

C!halky  white,  the  veins  narrowly  dark  brown,  the  interspaces 
largely  filled  with  dull  ocher  rays,  broadest  in  the  cell  and  in  a  broad 
shade  beyond;  a  white  ray  dividing  the  cell  to  the  round  black  discal 
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dot;  costa  on  outer  half  with  three  faint  oblique  shades;  terminal 
dots  black,  smalL  Iffind  wing  white,  veins  and  apex  a  little  touched 
with  sordid.    Expanse,  23  mm. 

2Vp«.— No.  16330,  U.S.N.M.;  La  Choixera,  May,  1912  (Busck). 
Also  another  female  from  the  same  place. 

UBn)iA  HBOOTN  JCCBLLA*  ntw  ■pedes. 

Groimd  color  white,  yeins  and  interspaces  lined  with  creamy 
brown,  a  double  border  around  cell,  the  discal  ray  double;  an  oblique 
costal  line  before  apex  bounds  a  narrow  white  subterminal  line,  at 
which  all  the  linings  end;  termen  creamy  brown  with  a  row  of  black 
terminal  dots  with  white  specks  before  them;  fringe  with  brown 
interlme.  Hind  wing  whitish,  becoming  sordid  outwardly  and 
toward  costa,  defining  a  white  subterminal  line,  beyond  which  are 
traces  of  black  terminal  dots  in  the  gray  termen,  repeating  imper- 
fectly the  marking  of  fore  wing.  Expanse,  male,  18  mm.;  female, 
21  nmi. 

C%pe«.— Male  and  female,  No.  16331,  U.S.N.M.;  Porto  Bello, 
April  and  May,  1912  (Busck).  Also  five  males,  two  females,  with 
additional  localities,  Trinidad  River,  September,  1912  (Busck); 
Corozal,  Canal  2^ne,  April,  1911  (Busck). 

The  tongue  is  present,  but  very  weak,  so  I  place  the  species  in 
Vhiia  rather  than  in  Platytes  (Argyria).  Male  antenn®  simple^ 
flattened;  female  frenulimi  a  single  strong  spine  as  in  the  male. 

DUT&B4  SACCHARAUS  feMdae,  ftm  TABERHSLLA  Dyer. 

69.  Trinidad  Biver,  March  and  June,  1912  (Busck);  Alhajuelo, 
April,  1911  (Busck);  La  (3iorrera,  May,  1912  (Busck),  Porto  Bello, 
May,  1911  (Busck);  Corozal,  Canal  Zone,  June  (Busck);  July  and 
August,  1912  (C.  P.  Crafts). 

DUTRJBA  UNBOLATA  Walker. 

33.  Cabima,  May,  1911  (Busck);  Porto  Bello,  May,  1911  (Busck); 
La  Qiorrera,  May,  1912  (Busck) ;  Trinidad  River,  June,  1912  (Busck) ; 
Corozal,  Canal  Zone,  June,  1912  (Busck),  July,  1912  (J.  Zetek). 

DUT&BA  OAGA,  new  epedee. 

,  Fore  wing  straw-color,  the  veins  lined  in  blackish,  interlines  brown; 
discal  dot  black,  roimd,  prominent;  two  outer  lines  subparallel, 
oblique,  roimded  off  above;  terminal  dots  compressed,  subconfluent. 
Hind  wing  white.    Expanse,  15-17  mm. 

Cotypes. — ^Male  and  female.  No.  16323,  U.S.N.M.;  Corozal,  Canal 
Zone,  June,  1912  (C.  P.  Crafts).  Also  11  others  with  additional  data, 
April,  1911  (Busck),  July,  1912  (J.  Zetek),  and  August,  1912  (C.P. 
Crafts). 

KUlTRMA,  SOUPSA,  new  epedee. 

Wings  narrower  and  more  pointed  at  the  apex  than  in  gaga;  mark- 
ings similar,  the  vein-lines  and  interlines  indistinct;  discal  dot  small. 
Expanse,  12-15  mm. 
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Gotypes.—Uele  and  female,  No.  16324,  U.S.N .M.;  Porto  Bello, 
February,  1911  (Busck);  Trinidad  River,  May,  1911(Bufick).  Also 
seven  others,  Corozal,  Canal  Zone,  April,  1911,  May  and  June,  1912 
(Busck),  November,  1912  (C.  P.  Crafts). 

Very  much  like  gaga,  but  whereas  gaga  looks  like  a  minute  lineolata, 
the  present  species  resembles  a  minute  saccJuuralis. 

IBSTA  CANCSLLAUS.  new  spedat. 

Pale  straw  color,  the  two  lines  faint,  powdery,  approximate, 
slightly  oblique;  discal  dot  round,  prominent;  terminal  dots  dis- 
tinct; a  brown  shade  on  costa  at  base  and  a  patch  at  apex.  Hind 
wing  nearly  white,  unmarked.    Expanse,  11  mm. 

Type.— Male,  No.  16322,  U.S.N.M.;   Corozal,  Canal  Zone,  May, 

1911  (Busck).    Also  13  others  with  the  same  data  except  one,  July, 

1912  (J.  Zetek);  Paraiso,  Canal  2ione,  January,  1911  (Busck). 

]X>RATOPERAS  ATROSPASSBLLTJS  Walker. 

5.  Alhajuelo,  April,  1911  (Busck);  Porto  Bello,  April,  1912  (Busck). 

SRUPA  m COLORAUSk  iMw  BpedM. 

Fore  wing  pale  lilacine  straw-color  with  a  few  dark  specks  that  form 
indistinctly  a  subterminal  line.  Hind  wing  pale  straw-color.  Ex* 
pause,  43  mm. 

Typ^.— Female,  No.  16320,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

Allied  to  E.  evaniddla  Schaus. 

SCCPAIOA  PUSEILA,  nflw  tpedM. 

Fore  wing  light  gray  powdered  with  black;  inner  line  very  oblique, 
straight,  pale  within,  dark-powdered  without;  discal  mark  an  a^lom* 
eration  of  dark  scales  in  two  opposed  cusps;  outer  line  with  central 
outcurve,  whitish,  dark-powdered  within;  a  row  of  terminal  black 
dots.    Hind  wing  sordid  milky  whitish.    Expanse,  11  mm. 

Type?.— Female,  No.  16334,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 
Also  11  males  and  62  females  that  I  take  to  be  the  same  species  (all  in 
poor  condition)  with  additional  localities,  Alhajuelo,  April,  1911 
(Busck);  Trinidad  River,  June,  1912  (Busck);  Tabemilla,  Canal 
Zone,  May,  1907  (Busck);  Corozal,  Canal  Zone,  April,  1911  (Busck), 
August,  1912  (C.  P.  Crafts);  Paraiso,  Canal  Zone,  January,  1911 
(Busck) ;  La  Chorrera,  May,  1912  (Busck) ;  Porto  Bello,  March,  1911, 
and  February,  1912  (Busck);  Taboga  Island,  June,  1911  (Busck). 

Sabfkmilr  I>YRA.L !»■-«:. 
PTRAUS  MAHZHOTAUS  Ouenrte. 

1.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

TBOUUFBRA  RBSBCTAUS  Lederar. 

30.  Alhajuelo,  April,  1911  (Busck);  Porto  Bello,  April,  1912 
(Busck);    Corozal,  Canal  2^ne,  April,  1911   (Busck),  August  and 
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November,  1912  (C.  P.  Crafts) ;  Taboga  Island,  February,  1912,  and 
June,  1911  (Busck);  Cabima,  May,  1911  (Busck);  La  Chorrera,  May, 
1912  (Busck);  Trinidad  River,  September,  1912  (Busck);  Chiri- 
quicito  (W.  Schaus). 

Varies  in  color  and  distinctness  of  markings.  I  make  Pyralis  nigra- 
puncta  Kaye  to  be  the  same  species.  Mr.  Schaus  separated  Costa 
Bican  specimens  imder  the  two  names.  His  nigrapuncta  consisted  of 
two  males,  small  and  brightly  marked  as  usual.  His  resectalis,  a  male 
and  a  female;  the  male,  I  take  to  be  a  species  of  Herculia;  the  female 
is  large  and  dark,  but  fits  well  with  the  males  marked  nigrapuncta. 
The  Costa  Rican  series  runs  strongly  marked.  The  Panama  one  runs 
about  like  a  series  from  Venezuela  before  me,  that  is  rather  con- 
trastingly marked,  more  so  than  the  Guiana  series. 

TABOGAy  ne'w  genus. 

Fore  wing  with  veins  2  and  3  from  before  the  angle  of  the  cell,  4,  5 
separate,  6  below  the  upper  angle,  7-9  stalked,  8  and  9  coincident,  10 
and  11  on  the  cell.  Hind  wing  with  vein  2  long  before  the  angle  of 
the  cell,  3  before  the  angle,  4-5  stalked,  6  stalked  with  7-8  which 
anastomose  strongly.  Labial  palpi  upturned  nearly  to  vertex, 
smooth,  terete;  maxillary  palpi  very  distinct,  similar  to  the  labial  ones 
in  shape  and  color,  only  smaller. 

Type  ofihe  genus. — Tdboga  inis,  new  species. 

TABOGA  nnS,  new  spedet. 

Fore  wing  dark  gray,  blackish  powdered;  lines  whitish,  the  inner 
bent  on  submedian,  else  straight  and  followed  by  a  little  denser 
powdering;  median  line  shown  only  below  the  cell,  bent  at  right 
angles  on  submedian  and  vein  1 ;  discal  spot  black,  placed  far  out  at 
the  outer  fourth  of  the  wing  on  accoxmt  of  the  very  long  cell;  outer 
line  far  out,  strongly  and  shortly  excurved  over  end  of  cell;  terminal 
line  black,  minutely  broken.  Hind  wing  impure  whitish,  the  termen 
fuscous  narrowly.    Expanse,  13  mm. 

Type—Uale,  No.  16363,  U.S.N.M.;  Taboga  Island,  February,  1912 
(Busck).  Also  eight  others,  six  from  the  same  place  and  date,  one 
Porto  BeUo,  March,  1911  (Busck),  and  one.  La  Chorrera,  April,  1912 
(Busck). 

ASNATULA  CIRCUMLUCXNS,  now  fpeclM. 

Base  of  fore  wing  olive  gray;  a  quadrate  patch  of  the  same  color  on 

the  costa  surroimded  by  white,  which  extends  narrowly  to  the  inner 

.  margin  at  the  place  of  the  inner  line;  wing  olive  gray  beyond,  shading 

to  violacious  toward  tomus,  lighter  on  the  middle  of  the  outer  margin, 

where  a  series  of  black  dashes  are  revealed.     Hind  wing  fuscous  with 
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dark  veins  and  a  light  line  in  the  base  of  the  fringe.  Expanse,  male, 
13  mm.;  female,  15  mm. 

Ootypes.—Mele  and  female,  No.  16335,  U.S.N.M.;  Porto  Bello, 
October,  1912  (G.  F.  Cleveland).  Also  four  females  from  the  same 
place  with  additional  data,  April  and  May  (Bnsck)  and  December, 
1912  (G.  F.  Cleveland). 

Two  males  and  two  females  are  before  me  from  French  Guiana 
(W.  Schaus). 

ARNATULA  COLORATA,  new  spedec 

Gray,  stained  with  luteous  before  the  inner  and  beyond  the  outer 
lines;  basal  space  dark  gray  without  bordering  line;  a  black  dot  in 
cell;  inner  line  at  middle  of  wing,  dark  gray,  bent  outward  below 
median  vein;  outer  line  similar,  excurved  above  middle  and  slightly 
denticulate ;  a  whitish  mark  on  costa  beyond  it,  forming  a  faint  border 
below;  terminal  dots  black.  Hind  wing  soiled  whitish,  fuscous  at 
apex.    Expanse,  16  mm. 

Typ€.— Female,  No.  16336,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

ARlf  ATX7LA  STTBFLAVmA,  new  spedec 

Fore  wing  olive  gray;  a  white  ray  through  the  middle  from  base, 
nearly  touching  the  outer  line;  a  similar  white  line  on  the  inner 
margin;  outer  line  cmrv^ed,  white,  parallel  to  and  near  the  outer 
margin;  a  darker  spot  at  end  of  cell  and  at  base  of  inner  margin. 
Hind  wing  orange-yellow  with  narrow  gray  border.    Expanse,  17  mm. 

Type.—Usle,  No.  16337,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck).     Also  one  male,  Cabima,  May,  1911  (Busck). 

TIOOA  FOVBAUS  Hampson. 

1.  Corozal,  Canal  Zone,  June,  1912  (Busck). 

TIOOA  TERSCLLA,  new  spedec 

Small;  grayish  white;  fore  wing  with  black  at  the  base;  inner  line 
white,  curved  to  vein  1,  then  straight,  with  black  shades  on  both 
sides;  median  space  with  a  brown  shade  and  black  irrorations  out- 
wardly; outer  line  white,  denticulate,  outbent  in  a  blunt  point  a 
little  above  the  middle,  edged  within  by  a  black  dotted  line;  terminal 
space  clouded  with  brownish  below,  with  black  at  apex;  a  terminal 
row  of  black  dots.  Hind  wing  whitish,  with  fuscous  veins  and  mar- 
gin.   Expanse,  10  mm. 

Ti/jpe.— Male,  No.  16342, U.S.N.M.;  LaChorrera,May,1912  (Busck). 

POCOCBRA  ATRAMBHTAUS  I.eder«r. 

25.  Paraiso,  Canal  2k)ne,  January  and  February,  1911  (Busck) 
Porto  Bello,  February  and  March,  1911,  April  and  May,  1912  (Busck) 
La  Chorrera,  April  and  May,  1912  (Busck);  Corozal,  Canal  Zone, 
April  and  May,  1912  (Busck). 

POCOCBRA  BASIGBRA,  new  spedet. 

Fore  wing  with  the  basal  space  broad,  black;  inner  line  pale, 
straight,  upright  bounded  outwardly  by  a  fine  dark  line;  rest  of  the 
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wing  sordid  yeflowish,  clouded  with  brownish  over  tomus  and  black 
at  apex;  outer  line  vague,  pale,  denticulate,  exserted  above  middle; 
tenninal  dots  nearly  confluent.  Hind  wing  fuscous-black,  pale  at 
base.    Fringes  pale  on  both  wings.    Expanse,  16  mm. 

Typ^.— Female,  No.  16338,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

POCOCSRA  AX>OLBSCENS»ii«w  ipMiei. 

Fore  wing  greenish  gray,  the  costa  dark  centrally;  a  blackish  tri- 
angular mark  at  base  of  inner  margin,  origin  of  vein  2  and  round  arc 
in  cell;  inner  line  oblique,  of  the  pale  ground,  slightly  irregular; 
outer  line  whitish,  dentate,  excurved  above,  relieved  in  the  dark 
outer  ground,  which  shades  to  violaceous  gray  at  apex.  Hind  wing 
dark  fuscous.  Palpi  of  male  very  long,  recurved  over  the  thorax, 
concealing  a  hair-pencil;  no  process  on  antenna. 

Ootypes.—Male  and  female.  No.  16339,  U.S.N.M.;  Porto  Bello, 
May,  1912  (Busck). 

POCOCBRA  CAPNODON,  mw  ipMiei. 

Dark  gray,  irrorat^,  the  lines  of  lighter  ground  color;  fore  wing 
blackish  at  base  on  inner  margin;  outer  line  bent  outward  on  sub- 
median,  broad,  edged  by  dark  narrow  lines,  not  waved;  a  luteous 
gray  patch  bounded  by  vein  2,  segment  of  the  obsolete  median  line, 
outer  line  and  inner  margin;  discal  venules  dark-lined  in  the  male; 
outer  line  pale,  slightly  excurved  in  the  upper  portion,  edged  by 
dotted  denticulate  dark  lines;  terminal  space  shaded  witli  blackish; 
terminal  black  line  of  nearly  joined  dots.  Hind  wing  dark  fuscous, 
lighter  between  the  veins  in  the  male.    Expanse,  14  nmi. 

Coiypes. — ^Two  males,  one  female.  No.  16340,  U.S.N.M.;  Porto 
Bello,  April,  1912  (Busck);  Trinidad  River,  March,  1912  (Busck). 

POCOCBRA  SPHSROPHORA,  new  ipMlei. 

Wings  long  and  narrow;  fore  wing  fuscous  shaded  over  luteous, 
which  appears  mesially;  base  dark  to  the  inner  line,  which  is  black, 
of  three  arcs,  each  inclosing  a  black  tufted  spot,  of  which  the  center 
one  is  large;  a  black  waved  shade  beyond  the  middle;  outer  line 
close  to  the  margin,  black  within,  pale  without,  denticulate,  oblique 
above;  terminal  space  dark.  Hind  wing  blackish  fuscous,  subtrans- 
lucent  between  the  veins.    Expanse,  26  mm. 

ry2>«.— Female,  No.  16341,  U.S.N.M.;  TabemiUa,  Canal  Zone, 
May,  1907  (Busck). 

MACALLA  THYRSISAUS  Walker. 

2.  Porto  Bello,  March,  1911  (Busck). 

MACALLA  mVBORITVA  HampMO. 

5.  Corozal,  Canal  Zone,  April,  1911  (Busck);  Cabima,  May,  1911 
(Busck);  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June 
and  September,  1912  CBusck). 

LBPmOOlCA  VIQLBSCBNS,iiew  ipeciM. 

Violaceous  gray  with  sparse  black  irrorations;  a  black  mark  at 
base  of  inner  margin;  inner  line  near  the  middle  of  the  wing,  slightly 
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curved,  palo  with  dark  inner  edge;  outer  line  distinct,  narrow,  white 
with  black  powdering  on  the  inner  edge,  broadly  excurved  above; 
a  black  curved  shade  at  apex.  Hind  wing  fuscous,  blackish  out- 
wardly; a  paler  line  in  base  of  fringe.    Expanse,  16  mm. 

Type.— Female,  No.  16343,  U.S.N.M.;  Tabemilla,  Canal  Zone, 
May,  1907  (Busck). 

STERICTA  8COPIPES  Felder. 

2.  Trinidad  River,  March,  1912  (Busck);  Cabima,  May,  1911 
(Busck). 

JOCARA  SUBCURVAUS  ScfaftU. 

1.  Porto  BeUo,  May,  1912  (Busck). 

CHLOROPASCHIA  CAinTIBS  Sdmns. 

1.  Cabima,  May,  1911  (Busck). 

GENOPASCHIA,  new  genus. 

Palpi  porrect,  short,  downcurved  and  hairy  below  in  the  male, 
exceeding  the  front,  twice  as  long  as  the  head,  smooth,  the  second 
joint  somewhat  thickened  with  scales  above.  Fore  wing  with  veins 
2,  3  before  the  end  of  the  cell,  4-5  stalked,  6  from  apex  to  cell,  7-10 
stalked,  11  on  the  cell.  Hind  wing  with  vein  2  long  before  the  end 
of  the  cell,  3  shortly  stalked  with  4-5  (3  from  the  end  of  the  cell  in 
the  female),  6  from  the  apex  of  the  cell,  7  anastomosing  with  8. 

Type  of  the  genus. — GenopuscTiia  protomis,  new  species. 

GBNOPASCmA  PROTOMIS,  new  sp«des. 

Fore  wing  gray,  shaded  with  blackish;  inner  line  white,  straight; 
inwardly  oblique,  followed  by  a  round  black  dot  in  the  end  of  the  cell; 
outer  line  white,  near  the  margin,  excurved  above  the  middle;  out^r 
half  of  median  space  and  terminal  space  darkly  shaded.  Hind  wing 
soiled  whitish  in  the  male,  fuscous  in  the  female.  Expanse,  male, 
11  mm.;  female,  14  mm. 

Cotypes. — ^Male  and  female,  No.  16348,  U.S.N.M.;  male,  Porto 
BeUo,  February,  1912  (Busck);  female,  Trinidad  River,  March,  1912 
(Busck). 

POCOPASCHIA,  new  genus. 

Palpi  short,  in  the  male  upturned  to  the  middle  of  the  front,  the 
third  joint  clawUke,  in  the  female  porrect,  shortly  exceeding  the 
front.  Fore  wing  with  vein  2  near  the  middle  of  liie  cell,  3  before 
the  end,  4-5  shortly  stalked,  6  from  the  apex  of  the  cell,  7-10  stalked, 
11  on  the  cell.  Hind  wing  with  2,  3  from  the  cell,  4-5  long-stalked, 
6  from  the  apex  of  cell,  7  anastomosing  with  8. 

Type  of  the  genus. — Jocara  Tioctuina  Schaus.^ 

o'.  Fore  wing  with  vein  7  arising  beyond  vein  9. 

h^.  Hind  wing  with  vein  Sfrom  end  of  cell. 


1  Ann.  Mag.  Nat.  Hist.  (8),  vol.  9, 1912,  p.  663, 
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POCOPASCmA  NOCTOINA 

8.  Cabima,  May,  1911  (Busck);  Trinidad  River,  March  and  June, 
1912  (Busck). 

C  Hind  wing  with  vein  S  stalked  with  4  and  5, 

POCOPASCmA  BBLLAN6ULA,  new  ^edes. 

Fore  wing  purple-brown,  shading  to  gray  on  outer  fourth;  base 
deep  purple-brown,  bounded  by  a  white  line  that  runs  obliquely  from 
costa  to  vein  1  and  is  there  bent  at  right  angles;  median  space  reddish 
purple,  shading  outward  to  gray;  outer  line  very  near  the  margin, 
white,  denticulate,  retreating  at  apex,  which  is  blackish  purple. 
Hind  wing  blackish  fuscous.    Expanse,  17  mm. 

Tyye.— Male,  No.  16344,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

a'.  Fore  wing  with  vein  7  arieing  before  vein  9, 

POCOPASCmA  ACCELERANS,  new  ^edee. 

Fore  wing  densely  black-irrorate  over  pale  ocher  tinted  ground; 
basal  area  velvety  black,  bounded  by  a  narrow  curved  whitish  inner 
line;  a  small  rounded  discal  dot;  outer  line  pale,  incurved  at  sub- 
costa  and  submedian,  ou temped  close  to  margin  between;  a  round 
black  patch  in  the  incurve  below  apex;  a  terminal  broken  black  line. 
Hind  wing  ocher  tinted,  with  narrow  terminal  fuscous  shade-line. 
Expanse,  24-26  mm. 

Cotypes.— Two  males.  No.  16345,  U.S.NJi.;  Trinidad  River, 
March,  1912. 

STENOPASCHIA,  new  genus. 

Palpi  porrect,  short,  curved  in  the  male,  exceeding  the  front,  twice 
as  long  as  the  head  in  the  female  and  hairy  below.  Maxillary  palpi 
with  a  triangular  tuft  of  scales.  Fore  wing  with  veins  2  and  3  from 
the  cell,  4  and  5  separate,  6  below  apex  of  cell,  7-9  stalked,  8  absent, 
10  and  11  on  the  cell,  free.  Hind  wing  with  vein  2  from  the  cell,  3 
and  5  separate,  4  absent,  6  from  apex  of  cell,  7  anastomosing  with  8. 

Type  of  {he  genus. — Stenopaschia  trichopteris,  new  species. 

SnOf OPA8CHZA  TBICHOPTBBIS,  new  ^edos. 

Fore  wing  olive  green  (faded  to  ocher) ;  a  black  band  along  the  basal 
half  of  the  costa,  joining  a  tufted  black  spot  in  the  cell;  a  patch  below 
in  submedian  space,  further  out  in  the  male  than  in  the  female;  a 
small  dot  at  the  end  of  the  cell;  outer  line  of  black  scales,  excurved 
above,  more  or  less  broken  and  containing  a  few  silvery  scales. 
Hind  wing  fuscous,  dark  in  the  female,  lighter  between  the  veins  in 
the  male.    Expanse,  male,  15  mm.;  female,  19  mm. 

Cotypes. — ^Male  and  two  females.  No.  16346,  U.S.N.M.;  Taboga 
Island,  June,  1911,  male  (Busck) ;  Trinidad  River,  June,  1912,  females 
(Busck). 
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GLOSSOPASCHIA,  new  genus. 

Labial  palpi  smooth,  upturned,  the  second  joint  reaching  vertex, 
the  third  slender,  long.  Maxillary  palpi  small,  scaly.  Tongue  pro- 
jecting about  twice  the  length  of  the  head,  downcurved,  completely 
scaled,  the  scales  forming  a  long  fringe  beneath.  Fore  wing  with 
vein  2  from  the  cell,  3  from  the  end,  4-5  stalked,  6  from  the  apex  of 
cell,  7-9  stalked,  10  and  11  on  the  cell,  free.  Hind  wing  with  vein 
2  from  the  cell,  3  and  5  from  its  end,  4  absent,  6  from  the  apex  of 
ceU,  7  anastomosing  with  8. 

Type  of  the  genus. — Olossopaschia  csenoses,  new  species. 

GLOSSOPASCmA  CJB2IOSBS»]iew  ipMiei. 

Fore  wing  narrow,  light  gray  with  scattered  black  irrorations;  a 
black  tufted  spot  below  the  middle  of  the  cell;  a  little  dot  at  end; 
outer  line  near  the  margiQ,  dotted,  black,  slightly  outcurved;  termen 
dark-shaded;  terminal  dots  black.  Hind  wing  soiled  white  with 
fuscous  veins  and  margin.    Expanse,  15-19  mm.    . 

Coiypes. — ^Two  females,  No.  16347,  U.S.NJk£.;  La  Choirera,  May, 
1912  (Busck);  Cabima,  May,  1911  (Busck). 

BffTELOIS  TRANSITELLA  Walker. 

24.  Trinidad  Kiver,  March  and  June,  1912  (Busck);  AUjuelo, 
April,  1911  (Busck);  Panama  City,  April,  1911  (Busck);  Cabima,  May, 
1911  (Busck);  Taboga  Island,  June,  1911  (Busck);  Porto  Bello,  April 
(Busck)  and  December,  1912  (G.  F.  Qeveland). 

The  larva  feeds  in  the  dry  cacao  pods.  None  of  the  specimens 
agree  with  Ragonot's  definition  in  having  vein  8  of  hind  wing  free. 
Guiana  specimens  are  the  same,  and  of  three  before  me  from  Grenada, 
British  West  Indies,  only  one  agrees  with  Ragonot's  character,  the 
two  having  veins  7  and  8  anastomosing  nearly  to  apex.  I  have  no 
specimens  from  Haiti,  the  type  locality,  but  believe  the  character 
to  be  valueless,  as  the  specimens  all  agree  otherwise. 

BffYELOIS  DBCOLOR  ZeUer. 

2.  Porto  Bello,  April  (Busck)  and  December,  1912  (G.  F.  Cleve- 
land). 

BCTBLOIS  POMBRA,  new  spedec 

Pale  gray,  the  veins  and  discal  cross-vein  lined  in  pale  fuscous; 
lines  whitish,  rather  broad  but  not  contrasted,  the  inner  one  far  out 
and  straight  across  the  wing,  the  outer  one  bent  on  the  stalk  of  veins 
4-5;  no  terminal  dots;  fringe  pale.  Hind  wing  translucent  pale  gray, 
paler  at  base.    Expanse,  17  mm. 

Type.—Uhle,  No.  16365,  U.S.NJ^;  Cabima,  May,  1911  (Busck). 

MYSLOIS  Bt7ZOPHSRBLLA,  now  ^edos. 

Fore  wing  with  veins  4-5  stalked,  10  stalked;  hind  wing  with  3-5 
stalked;  gray,  a  little  mixed  with  reddish;  lines  distinct,  pale,  with 


Digitized  by  VjOOQIC 


HO.  2060.  LEPIDOPTEBA  OF  TEE  PANAMA  CANAL  Z0NE—D7AB.         327 

dark  edges^  far  out,  parallel  and  nearly  strai^t;  a  circle  of  black 
blotches  about  the  discal  spot;  veins  with  broken  black  streaks,  ter- 
minal dots  present,  small.  Hind  wing  subtranslucent,  pale  fuscous> 
the  veins,  costa,  and  margin  darker.  Expanse,  male,  18  mm.; 
female,  22  mm. 

Cotypes. — ^Male  and  female.  No.  16367,  U.S.NJk£.;  Cabima,  May, 
1911  (Busck);  Trinidad  River,  June,  1912  (Busck).  Also  nine  others 
with  additional  localities,  Corozal,  Canal  Zone,  May,  1912  (Busck); 
Tabemilla,  Canal  Zone,  May,  1907  (Busck). 

FDHDELLA.  PSLLX7CENS  Zdtor.. 

2.  Cabima,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 
DIFUNDELLA,  ne-w  genus. 

Fore  wing  with  veins  2-3  curved,  parallel,  rather  near  the  end  of 
the  cell,  4-5  approximate  at  base,  6  below  apex  of  cell,  curved  at 
base,  8-9  stalked,  10  and  11  on  the  cell.  Hind  wing  with  2  rather 
near  the  end  of  the.  cell,  3  approximated  to  the  stalk  of  4-5,  which  is 
very  long,  6  from  the  apex  of  the  cell,  7  anastomosing  with  8.  Labial 
palpi  upturned  to  vertex;  smooth;  maxiUary  palpi  stout-filiform. 
Male  antenn£B  simple,  not  ciuved  at  base,  not  ciliate. 

Type  of  the  genus. — DifwndeUa  corynopJu>ra,  new  species. 

mVOnDBLLA  CORTHOPHORA,  hbw  speciBt. 

Fore  wing  duU  black  in  the  basal  space  and  upper  half  of  median 
space,  with  short  black  rays  on  the  discal  venules;  rest  of  wing  brown 
with  red  irrorations;  inner  line  oblique,  straight,  red-centered;  discal 
mark  reniform,  reddish,  pale;  outer  line  red-centered,  irregular  and  a 
little  excurved  over  discal  venules,  followed  by  blackish  above; 
termen  slightly  purplish.  Hind  wing  blackish,  translucent,  in  the 
male  beneath  with  a  brown  tuft  on  discal  vein  in  cell  and  a  large  one 
on  submedian  below  it;  inner  margin  grooved  and  hairy.  Expanse, 
15  mm. 

Type.— Male,  No.  16377,  U.S.NJii.;  La  Chorrera,  May,  1912 
(Busck). 

ANYPSIPYLA,  new  genus. 

• 

Fore  wing  with  veins  2,  3  close  to  angle  of  cell,  4-5  long-stalked, 
6  below  angle  of  cell,  straight,  8-9  stalked,  10  and  11  on  the  cell. 
Hind  wing  with  vein  2  before  the  angle  of  the  cell,  3-5  stalked,  all  the 
veins  firmly  united,  6  from  apex  of  cell,  7-8  long-anastomosing. 
Labial  palpi  upturned  above  vertex;  maxillary  palpi  filiform,  slightly 
dilated  with  scales;  antennsB  of  male  simple,  ciliate. 

Type  of  the  germs. — Anypsipyla  univiieJIa,  new  species. 

AminaiPYLA  U«lVITKLLA,new  ipeclM. 

Pore  wing  dark  gray;  a  broad  white  band  through  the  cell,  touch- 
ing the  costa  for  a  space  beyond  the  base  and  at  its  termination; 
base  rather  broadly  dark  gray;  two  small  black  dots  and  a  dash  at 
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the  end  of  the  cell;  terminal  dots  black,  nearly  confluent;  a  narrow 
black  line  along  submedian  fold.  Hind  wing  whitish,  translucent, 
the  veins  and  termen  dark.    Expanse,  22  nun. 

Typ^.— Female,  No.  16368,  U.S.N.M.;  Corozal,  Canal  Zone,  No- 
vember, 1912  (C.  P.  Crafts).  Also  one  male  and  two  females  with 
additional  data,  April,  1912  (Busck)  and  additional  locality,  Porto 
Bello,  May,  1912  (Busck). 

DRESCOMA,  new  genus. 

Fore  wing  with  veins  2,  3  before  angle  of  cell,  4,  5  separate,  6  below 
upper  angle  of  cell,  8-9  stalked,  10,  11  on  the  cell.  Hind  wing  with 
2  before  the  angle,  median  vein  bifid,  4-5  stalked,  cell  short  the  cross- 
vein  not  opposite  3,  6  at  apex  of  cell,  7  and  8  separate,  parallel. 
Labial  palpi  upturned  to  vertex;  maxillary  palpi  thickly  filiform, 
bent  inward;  male  antennae  simple,  very  slightly  thickened  at  base. 
Hind  wing  with  modifications  beneath  in  the  male;  tip  of  abdomen 
with  dense.black  tufts. 

Type  of  the  genus, — Drescoma  cyrdipsa,  new  species. 

DRBSCOMA  SORASLLA  Dnice. 

HorruBOsoma  wraella  Drugs,  Biol.  Cent-Amer.,  Lap.  Het,  voL  2,  1S99,  p.  565. 

5.  Trinidad  River,  March,  1912  (Busck);  Corozal,  Canal  Zone, 
May,  1912  (Busck)  and  November,  1912  (C.  P.  Crafts);  Porto  Bello, 
October,  1912  (G.  F.  Qeveland). 

Dnice's  characterization  is  insufficient  to  distinguish  between  the 
three  species  before  me,  consequently  I  adopt  Schaus's  identification 
of  aoraeUa  in  Costa  Rican  specimens,  the  male  with  a  raised  shining 
black  disk  in  the  cell  of  hind  wing  below,  adjoined  by  a  hair  tuft. 
The  specimens  have  very  dark  hind  wings  and  do  not  agree  well  with 
Druce's  figure  (Plate  101,  fig.  28),  which  comes  nearer  to  dnUixa*  I 
therefore  suggest  the  alternative  name  drucella  for  this  form. 

2Vp«.— Male,  No.  16373,  U.S.N.M.;  Porto  Bello,  October,  1912 
(G.  F.  aeveland). 

DRBSCOMA  CTItDIPSA,ii0w  spedM. 

Markings  as  in  Z?.  drucella  Dyar  and  Megarihria  peteraeni  Zeller, 
rather  larger  than  the  former,  smaller  than  the  latter;  distinguished 
only  by  the  male  secondary  character,  an  impressed  pale  fovea  on 
costa  of  hind  wing  below,  bending  the  veins  into  the  cell,  and  followed 
basally  by  a  notched  area  of  black  scales.    Expanse,  16  mm. 

Type.— Male,  No.  16374,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).  Also  five  males  and  eight  females,  the  latter  presumably 
of  this  species,  with  additional  localities,  Trinidad  River,  March  and 
June,  1912  (Busck);  Porto  Bello,  May  (Busck)  and  October,  1912 
(G.  F.  aeveland);  Cabima,  May,  1911  (Busck);  Corozal,  Canal  Zone, 
February,  1911  (Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 
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DRBSCOlfA  CnniilXA,  XMW  tpedM. 

Markings  essentially  as  in  the  preceding;  fore  wing  narrower,  the 
outer  line  further  out  and  more  excurved  below;  dark  bar  crossing 
the  white  costal  space  slender  and  indistinct.  Hind  wing  whitish, 
fuscous  only  on  margin  and  costa.  Expanse,  16  nmi.  Male  with 
small  oblique  black  mark  on  costa  below,  the  costa  slightly  indented; 
streaks  of  rusty  scales  along  subcosta  and  vein  7  well  toward  apex  and 
a  short  one  on  discal  fold  in  the  cell;  a  row  of  black  scales  along  the 
base  of  inner  margin. 

Type.—UsAe,  No.  16375,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

ZAMAGIRIAy  new  genus. 

Fore  wing  with  veins  2,  3  before  the  angle  of  the  cell,  4-5  closely 
approximated  on  basal  third,  6  from  the  apex  of  the  cell,  8-9  long 
stiJked,  10  and  11  on  the  cell.  Hind  wing  with  vein  2  before  the 
angle  of  the  cell,  3  from  the  angle,  4-5  stalked  for  over  half  their 
length;  median  nervure  bifid  (in  Ragonot's  sense),  cell  short,  the 
cross-vein  not  opposite  vein  3.  Maxillary  palpi  of  the  male  with 
two  long  tufts,  furcate  on  a  slender  stem.  Labial  palpi  upturned 
above  vertex,  thick,  hollowed,  the  third  joint  short,  acicular.  An- 
tenna pubescent;  a  hollow  at  base  filled  with  scales. 

Type  of  the  genus. — Zamagiria  dixolopheUa,  new  species. 

ZAMA6IRIA  DIXOLOPHELLA,  new  ipMiei. 

Dark  gray,  the  lines  indistinct;  basal  space  lighter  gray  below  the 
costa,  lightest  next  the  inner  line;  a  broad  salmon  reddish  area, 
except  on  costa,  edged  by  a  line  of  black  scales  within,  by  a  whitish 
line  without,  which  is  dentate  on  vein  1;  outer  line  a  pale  shade  close 
to  the  margin,  bordered  by  black  marks  on  the  veins  within.  Hind 
wing  translucent  pale  fuscous,  the  veins  and  termen  darker.  Ex- 
panse, 21  nmi.  The  two  long  tufts  on  the  maxillary  palpi  are  dark 
pink  and  reach  back  on  the  fore  wing  in  the  specimen. 

Type.—Ueie,  No.  16376,  U.S.N.M.;  Corozal,  Canal  Zone,  Novem- 
ber, 1912  (C.  P.  Crafts). 

CABIMA,  new  genus. 

Fore  wing  with  veins  2,  3  before  the  end  of  the  cell,  4-5  closely 
approximated  to  their  basal  thirds  or  stalked,  6  below  apex  of  cell, 
8-9  stalked,  10  and  11  from  the  cell,  10  running  close  to  the  stalk  of 
&-9.  Hind  wing  with  the  cell  long,  vein  2  near  the  middle,  3  from  the 
lower  angle,  joining  the  cross-vein  narrowly,  4-5  long-stalked,  6  from 
apex  of  cell,  7  anastomosing  with  8  nearly  to  apex.  Labial  palpi 
slender,  oblique,  straight,  the  third  joint  long  and  distinct;  maxillary 
palpi  small,  filiform.  Antennse  of  male  ciliate,  a  deep  sinus  at  base 
of  flagellum  with  a  small  tooth  of  scales,  not  filling  the  sinus,  but 
making  it  into  a  notch. 
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Type  of  the  genus. — Cahima  dosia,  new  species. 
Near  Hypsipyla  Ragonot,  but  differing  in  the  palpi  and  male  an- 
tennae. 

CABIMA  DOSIA,iiew  spedec 

Light  gray,  shading  to  red-brown  on  the  inner  half  of  wing;  veins 
with  many  black  streaks;  inner  line  a  vague  doud;  outer  line  of  dots 
on  the  veins,  followed  by  whitish,  angled  at  the  veins  4-5;  terminal 
dots  black.  Hind  wing  soiled  white  in  the  male,  shaded  with  fuscous 
on  costa  and  margin  in  the  female,  translucent.  Expanse,  male,  25 
mm.;  female,  31  nun. 

Cotype^. — Male  and  female.  No.  16369,  U.S.N.M.;  Cabima,  May, 
1911  (Busck).    Also  seven  others  from  the  same  place. 

CABmA  DBCURRBNS,  new  ipedM. 

Luteous  gray,  the  veins  streaked  with  black,  forming  nearly  a  band 
from  vein  1  to  inner  margin,  dose  streaked  costally;  the  streaks  are 
cut  across  the  discal  venules  for  the  outer  line.  Hind  wing  pellucid 
white,  gray  on  costa  and  termen ;  fringe  pale  gray.  Expanse,  24  mm. 
.  Type.— Male,  No.  16370,  U.S.N.M.;  Trinidad  River,  March,  1912. 
(Busck).  Also  one  male  from  the  same  place,  three  females  from  La 
Chorrera,  May,  1912  (Busck),  and  one  from  C^JorozaJ,  Canal  Zone, 
March,  1912  (Busck). 

The  notch  in  the  antennaa  is  smaller  than  in  do»ia  and  involving 
fewer  joints. 

CABIMA  HOPUDICB,  new  spedec 

Dark  gray  with  traces  of , purplish  veins,  the  costa  streaked  with 
black;  a  small  discal  mark:  outer  line  indicated  by  a  row  of  dots. 
Hind  wing  semitranslucent  smoky  blackish,  darker  on  the  costa. 
Expanse,  26  nmi. 

Type.— Mole,  No.  16371,  U.S.N.M.;  Porto  Bello,  April,  1912 
(Busck).' 

HTPSIPTLA  MURISCIS,  new  tpedei. 

Fore  wing  white  on  costal  half,  shading  to  purplish  gray  on  the  inner 
half;  a  blackish  spot  near  base  of  costa  and  another  on  inner  margin; 
inner  line  blackish,  bent  at  an  angle  on  median  vein,  its  termination 
opposite  its  inception;  two  black  discal  dots;  discal  venules  streaked 
with  black;  outer  line  double  and  black  on  upper  third,  whitish  and 
without  borders  below,  bent  out  a  little  at  veins  4-5 ;  a  row  of  terminal 
black  dots.  Hind  wing  whitish,  translucent,  the  costa  and  termen 
gray.     Expanse,  24  nmi. 

Type.— Mole,  No.  16367,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

CHORRERA,  new  genus. 

Fore  wing  with  veins  2  to  6  separate,  6  below  end  of  cell,  8-9 
stalked,  10  and  11  on  the  cell.  Hind  wing  with  2  before  the  end  of 
the  cell,  3  closely  approximated  to  4-5  at  base,  4-5  stalked;  cell 
rather  long,  reaching  to  the  middle  of  the  wing;  6  from  the  apex  of 
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the  cell,  8  close  to  7  for  a  long  distance,  not  anastomosing.  Palpi 
slender,  upturned.  Antennae  of  male  with  a  small  but  rather  long 
tuft  of  scales  in  a  shallow  sinus  at  base. 

Type  of  the  genua. — Ohyrrera  idiotea,  new  species. 

CHORSERA  miOTBS,  new  ipedes. 

Dark  gray  with  slightly  luteous  underground,  irrorated  with 
black,  somewhat  transversely;  general  effect  dark;  lines  inconspic- 
uous, the  inner  far  from  the  base,  pale,  with  black  outer  edge,  a 
little  oblique,  deHatate  in  the  cell  and  on  submedian;  outer  line  near 
the  margin,  its  inner  black  edge  only  distinct,  indented  subcostally, 
followed  by  black;  a  black  terminal  line.  Hind  wing  pure  white, 
translucent;  costa  narrowly  dark  fuscous.  Expanse,  male,  14  nmi.; 
female,  17  mm. 

Cotypes. — ^Male  and  female.  No.  16378,  U.S.N.M.;  La  Chorrera, 
May,  1912  (Busck).    Also  11  others  from  the  same  place. 

O&CYTOMBTOPIA  FOSSULATELLA  lUgonot 

5.  Corozal,  Canal  Zone,  April,  1912  (Busck);  Cabima,  May,  1911 
(Busck);  La  Choreira,  May,  1912  (Busck);  Porto  BeUo,  October, 
1912  (G.  F.  Cleveland). 

OR7CTOMBTOPIA  CLBVXLAllDXLLA«iiew  speciBt. 

Fore  wing  rosy  gray  on  the  inner  half,  the  costa  broadly  white; 
base  dark;  inner  line  oblique,  broken  into  dots,  dull  crimson  across 
the  white,  gray  below;  discal  dot  double,  dull  crimson;  outer  line 
near  the  margin,  nearly  straight,  whitish,  edged  with  dull  crimson 
within  across  the  white,  gray  below;  termen  tinged  with  crimson;  a 
dark  shaded  terminal  line.  Hind  wing  translucent  whitish  in  the 
male,  darker  in  the  female,  the  veins  strongly  dark-lined  and  the 
folds  slightly  lined;  a  double  dark  fuscous  terminal  line;  fringe  dark. 
Expanse,  male,  16  mm.;  female,  17  man. 

Cotypes.— Male  and  female,  No.  16372,  U.S.N.M.;  Porto  Bello, 
December,  1912  (G.  F.  Cleveland).  Also  two  dwarfed  females, 
Tabogilla  Island,  February,  19i2,  marked  "leaf-roller  on  tree  at 
seashore."  (Busck). 

ACROBASIS  CRASSI8QUAMXIXA  HuapMO. 

3.  Porto  Bello,  April,  1912  (Busck);  Corozal,  Canal  Zone,  July, 
1912  (J.  Zetek). 

ACROBASIS  (?)  JOCARELLA  Sduiia. 

1.  Porto  Bello,  December,  1912  (G.  F.  Qeveland). 
I  do  not  think  this  species  belongs  to  Acrohdsis,  but  as  the  specimen 
is  a  female  it  can  not  be  positively  placed. 

DASTFTOA  QUBRNA,  hbw  ipedM. 

Pore  wing  gray;  basal  space  faintly  tinged  with  reddish;  inner  line 
straight,  oblique,  composed  of  a  row  of  black  dots;  discal  dot  powdery, 
followed  by  a  cloud  below;  outer  line  of  black  dots  in  faint  whitish, 
bent  at  vein  6  and  a  little  incurved  above;  costal  region  powdered 
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with  black;  terminal  black  dots  distinct.    Hind  wing  pale,  translucent ; 

veins,  cost  a,  terminal  line  and  a  line  in  fringe  fuscous.    Expanse,  11  mm. 

Type.—Uele,  No.   16384,    U.S.N.M.;    La    Chorrera,  May,     1912 

(Busck). 

HOMALOPALPIA,  new  genus. 

As  in  Piesmopoda  Zeller,  but  the  labial  palpi  of  the  male  flattened 
and  thickened  with  scales;  male  antennsB  with  the  basal  joint  modified 
by  a  central  notch  or  pocket,  the  shaft  simple  or  with  a  ro-w  of  flat- 
tened teeth  on  the  upper  side. 

HOMALOPALPU  DALBRA^aaw  speciBt. 

Basal  joint  of  antennsB  of  male  with  a  roimd  pocket  containing  a 
black  pronunence,  the  shaft  thickened  at  base  by  a  row  of  black  teetb 
on  the  upper  side.  Vertex  with  a  high  tuft  of  scales.  Fore  wing 
with  the  basal  space  black-brown,  with  large,  somewhat  raised  scales; 
rest  of  wing  light  tan-gray,  the  marks  indistinct;  a  broad  brownish 
shading  across  cell;  narrow  conjoined  discal  dots  and  dotted  bord^ 
to  the  pale  outer  line;  terminal  dots  joined  by  a  fine  line;  fringe  pale 
rosy.  Hind  wing  translucent  soiled  whitish,  with  terminal  fuscous 
line;  fringe  dark  at  base.     Expanse,  15  mm. 

Type.— Mole,  No.  16379,  U.S.N.M.;  La  Chorrera,  April,  1912 
(Busck).    Also  one  from  Porto  BeUo,  March,  1911  (Busck). 

A  fine  series  from  Costa  Rica  has  been  identified  by  Mr.  Schaus  as 
Piesmopoda  columneUa  Zeller,  but  we  have  another  similar  species 
with  different  male  antennae,  so  named  by  Sir  G.  F.  Hampson  and  they 
can  not  both  be  Zeller's  species.  Zeller  described  from  a  female 
from  Colombia  and  his  species  is  imrecognizable  except  by  further 
collections  from  the  same  locality. 

PIESMOPODA  LAmiON  Z«Uer. 

1.  Porto  Bello,  February,  1911  (Busck). 

PIESMOPODA  XAiriHOPOLTS,  new  tpodM. 

Fore  wing  bright  yellow,  a  little  olive  tinted,  shading  to  purple  and 
white  along  costa  and  beyond  the  middle,  finally  deep  purple  with 
white  irrorations;  only  slight  traces  of  the  outer  line.  Hind  wing 
faintly  fuscous  stained,  especially  on  the  margin.    Expanse,  13  mm- 

Ti/jpe.— Female,  No.  16380,  U.S.N.M.;  Porto  Bello,  September, 
1912  (G.  F.  Cleveland).  Also  three  others  with  additional  data, 
December,  1912  (G.  F.  Cleveland),  and  additional  localities.  La  Chor- 
rera, May,  1912  (Busck);  Corozal,  Canal  Zone,  July,  1912  (J.  Zetek). 

Near  P.  flcmcans  Zeller,  but  the  yellow  more  restricted,  the  outer 
line  obsolete. 

PIESMOPODA  XAMTHOBiBRA,  new  fpedes. 

Fore  wing  with  a  small  area  of  olive  yellow  near  the  base;  base  and 
wing  beyond  pmple,  washed  with  white  over  the  costal  area;  discal 
dots  dark,  double;  outer  Une  far  out,  whitish,  straight.  Hind  wing 
blackish  fuscous,  the  disk  between  the  veins  semitransparent.  E^' 
pause,  15  mm. 
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Type— Female,  No.  16381,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).  Ako  two  males  and  four  females  with  additional  localities, 
Porto  Bello,  September  and  October,  1912  (G.  F.  Cleveland);  Taboga 
Island,  February,  1912  (Busck);  Cabima,  May,  1911  (Busck), 

Varies  in  size,  the  males  10  mm.,  the  females  11-16  mm.  A  male 
from  French  Guiana  is  labeled  by  Sir  G.  F,  Hampson  '^Piesmopoda 
fiavicans  Zeller.  The  Guatemala  sp.  on  which  Discopalpia  is  foimded 
is  quite  distinct. "  Discopalpia  Ragonot  *  was  supposed  to  have  been 
founded  on  Mydois  Jlavicans  Zeller,  but  according  to  the  above  note, 
Bagonot's  specimen  was  misidentified.  Fiavicans  falls  in  Piesmopoda, 
and  Discopalpia,  with  this  type,  therefore  becomes  a  synonym  of 
Piesmopoda,  its  diagnosis  being  in  error,  taken  from  a  different, 
imnamed  species. 

FIBSMOPODA  XAllTHOUDKBflA,  ii«w  speciBt. 

The  whole  of  fore  wing  violaceous-olive,  no  separate  yellow  area, 
the  colors  entirely  blended;  costal  half  thickly  white-powdered;  costal 
edge  dark  red;  inner  line  a  trace,  dark;  outer  line  far  out,  whitish, 
nearly  straight.  Hind  wing  whitish  with  fuscous  veins  and  margin. 
Expanse,  16  nun; 

Type.—Usie,  No.  16382,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck).  Abo  one  male  and  one  female  with  additional  locality, 
Paraiso,  Canal  Zone,  January,  1911  (Busck). 

PHTCITA  ALMOIVBLLA,  new  fpedef. 

Fore  wing  dark  gray,  rosy  tinged,  broadly  powdered  with  white 
along  costa  to  outer  line;  inner  line  obscure,  outer  one  far  out, 
straight,  whitish;  discal  dots  minute  but  distinct,  dark,  separate. 
Hind  wing  translucent,  fuscous  tinged.    Expanse,  15  nun. 

Male  with  a  pale  hair  tuft  on  the  claspers;  hind  wing  with  rusty 
brown  scales  along  base  of  costa  and  bases  of  veins  beneath;  antennaB 
with  a  broad  flattened  area  at  base,  probably  bearing  a  tuft  in  fresh 
condition;  fore  wing  with  vein  10  running  close  to  8-9,  4  and  6  approx- 
imated closely  for  a  short  distance  at  base. 

Type.— Male,  No.  16383,  U.S.N.M.;  Porto  Bello,  May,  1912  (Busck). 
Also  two  females,  presumably  the  same  species.  La  diorrera.  May, 
1912  (Busck). 

BLASMOPAIPUS  UGNOSBLLUS  Zeltor. 

68.  Trinidad  River,  March,  1912  (Busck);  Porto  Bello,  April, 
May  (Busck)  and  October,  1912  (G.  F.  Cleveland);  Alhajuelo,  April, 
1911  (Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck);  Paraiso, 
Canal  Zone,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck); 
Corozal,  Canal  Zone,  May,  1912  (Busck),  and  July,  1912  (C.  P.  Crafts.) 

SIASMOPALPUS  RUBBDEEVBLLUS  Zelter. 

67.  Taboga  Island,  February,  1912  (Busck) ;  Trinidad  Kiver,  March, 
1012  (Busck);  Porto  Bello,  April,  May  (Busck)  and  October,  1912 

1  jtomaaaff^  M^.  sor  les  Lop.,  toI.  7, 1883,  p.  1G7. 
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(G.  F.  aeveland);  Alhajuelo,  April,  1911  (Busck);  Tabemilla,  Canal 
Zone,  May,  1907  (Busck);  La  Chorrera,  April  and  May,  1912  (Busck); 
Corozal,  Canal  Zone,  April  and  May,  1911  (Busck),  July  (J.  Zetek, 
C.  P.  Crafts)  and  August,  1912  (C.  P.  Crafts). 

AN CTLOSTOMIA  STBRCORSA  ZeOer. 

3.  Trinidad  River,  March,  1912  (Busck);  La  Chorrera,  May,  1912 

(Busck). 

ILLATILAy  new  genus. 

Fore  wing  with  vein  2  before  the  angle  of  the  cell,  3  at  the  angle, 
4-6  stalked,  not  forming  a  straight  line  with  the  median,  6  below  apex 
of  cell,  8-9  stalked,  10  and  11  on  the  cell,  10  close  to  the  end.  BSnd 
wing  with  the  cell  short,  vein  2  at  the  angle,  4  absent,  3  and  5  long 
stalked,  6  at  the  apex  of  cell,  7  and  8  anastomosing  for  half  the 
distance  beyond  the  cell.  Labial  palpi  upturned  to  vertex,  terete, 
cylindrical;  maxillary  palpi  scaly,  filiform.    Male  antennse  simple. 

Type  of  the  genus. — Ulatila  gurhyris,  new  species. 

ULATILA  OUItBTiaS,  new  fpedM. 

Fore  wing  brownish  gray,  shaded  with  black  at  base  and  over  cell 
beyond  inner  line  and  discal  spot,  the  latter  pale  with  club-like  rays  on 
the  discal  venules;  lines  black,  slender;  inner  line  beyond  the  black 
basal  space,  bent  a  little  on  the  median  vein;  outer  line  far  out,  its 
median  segment  a  little  excerted,  not  dentate,  followed  by  a  pale 
line;  terminal  dots  subconfluent.  Hind  wing  soiled  whitish,  a  little 
ocherous  on  the  fringe;  costa  narrowly  grayish.     Expanse,  13  mm. 

Type.—UeJie,  No.  16385,  U.S.N.M.;  Taboga  Island,  February, 
1912  (Busck).    Also  two  males,  one  female  with  the  same  data. 

BUZOPHKRA  TiNTlLLA,  new  spedM. 

Fore  wing  narrow,  pale  gray,  a  trace  of  reddish  on  the  inner  half, 
which  accumulates  into  a  rounded  patch  on  vein  1  at  middle  of 
median  space;  lines  distinct,  slender,  black,  the  inner  one  strongly 
rounded  outwardly  and  irregularly  crenulate,  the  outer  parallel  to 
the  margin;  denticulate  on  the  median  venules,  but  hardly  excurved; 
discal  dots  joined;  terminal  dots  subconfluent.  Hind  wing  whitish, 
translucent,  the  veins  terminally  and  double  line  fuscous.  Expanse 
19  mm. 

Type.— Male,  No.  16386,  U.S.N.M.;  Porto  Bello,  April,  1912 
(Biisck). 

SX7ZOPHKRA  MABBS,  new  ^edet. 

Fore  wing  broad,  purplish  brown,  perhaps  green  when  fresh; 
inner  line  blackish,  bent  at  right  angles  in  the  middle;  discal  dots 
imperfectly  separated;  outer  line  parallel  to  the  margin,  subcrenulate 
and  very  slightly  exserted  over  the  discal  venules,  blackish,  followed 
by  a  pale  shade  and  a  second  blacldsh  line  at  costa  only;  terminal 
dots  subconfluent.  Hind  wing  blackish,  subtranslucent  between 
the  veins,  the  fringe  with  a  pale  basal  line.    Expanse,  15  mm. 
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2Vj>€.— Female,  No.  16387,  U.S.N.M.;  Taboga  Island,  February, 
1912.  Also  another  female,  less  distinctly  marked,  Porto  Bello, 
April,  1912  (Busck). 

XnZOPHERA  CONQUISTADOR,  new  fpedes. 

PurpUsh  brown,  dark  through  the  median  space  and  narrowly  at 
base;  inner  line  a  broad  light  area,  angled  outwardly  on  submedian 
fold  and  incurved  on  vein  1;  discal  mark  light;  outer  line  broad, 
pale,  denticulate  on  its  inner  border.  Hind  wing  fuscous  blackish. 
Expanse,  18  mm. 

Type,— Female,  No.  16390,  U.S.N3f .;  Cabima,  May,  1911  (Busck). 

BUZOPHSRA  RINMBA,  new  spedM. 

Gray,  dusted  with  brown  black;  inner  line  white,  obUque,  dis- 
tinct, crumpled  in  the  middle,  followed  by  a  black  shade  that  dijffuses 
outwardly;  discal  dots  black,  separate,  followed  by  a  row  of  streaks 
on  the  venules;  outer  line  whitish,  incurved  subcostally  and  outward 
beloWy  preceded  by  dots  on  the  veins;  terminal  dots  black.  Hind 
wing  pale  fuscous  with  dark  veins  and  termen.    Expanse,  15  mm. 

Type.— Female,  No.  16391,  U.S.N3I.;  Trinidad  River,  March, 
1912  (Busck). 

BUZOPHSRA  6LOMIS,  new  spedec 

Violaceous  gray,  perhaps  faded  from  a  richer  color;  base  blackish; 
inner  line  black,  oblique,  broad  on  costa,  narrowing  below,  angled 
outwardly  in  submedian  fold;  discal  dots  separated;  outer  line  very 
near  the  margin,  gently  excurved,  angled  at  submedian  fold,  blackish, 
slender,  subdenticulate,  followed  by  a  pale  border  more  distinct 
than  the  line;  terminal  dots  small.  Hind  wing  blackish;  a  pale  Une 
at  base  of  the  fringe.    Expanse,  15  mm. 

Typ^.— Female,  No.  16388,  U.S.N.M.;  Taboga  Island,  February, 
1912  (Busck). 

SnzOPBERA  CUMOSA,  new  spedet. 

Fore  wing  broad  and  more  trigonate  than  usual;  purplish  gray; 
costa  broadly  white  shaded,  narrowly  dark  at  the  edge;  inner  line 
obsolete;  discal  dot  sometimes  absent;  outer  line  a  pale  diffuse 
shade,  preceded  by  blackish  and  followed  by  the  same  near  costa  also; 
terminal  dote  nearly  obsolete.  Hind  wing  dark  fuscous  in  the  male, 
black  in  the  female*    Expanse,  male,  12  mm.;  female,  15  mm. 

Cotyp^,—Uale  and  female.  No.  16389,  U.S.N3i.;  Trinidad  River, 
March,  1912  (Busck).  Also  four  females  with  additional  locality, 
Taboga  Island,  February,  1912  (Busck). 

ANTHOPTERYX,  new  genus. 

Fore  wing  with  vein  2  from  long  before  the  angle  of  the  cell,  3  and 
5  from  the  angle,  4  absent,  6  above  the  middle  of  the  cross  vein, 
8-9  stalked,  10  close  to  the  apex  of  the  cell,  11  on  the  cell.  Hind 
wing  with  the  cell  long,  over  half  the  length  of  the  wing,  vein  2  from 
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before  the  angle,  3  and  5  stalked,  4  absent,  6  from  the  apex  of  the 
cell,  7  and  8  anastomosing  nearly  to  the  tip.    Labial  palpi  slender, 
obliquely  upturned  to  the  vertex.    AntennsB  of  female  cUiate. 
Type  of  the  genua. — ArUhopteryx  irichampa,  new  species. 

ARTHOPTBRTX  IRICHAMPA;  new  ifaclei. 

Gray,  shaded  with  reddi^  brown  except  along  costa;  basal  space 
wide  with  narrow  longitudinal  black  lines  in  the  center;  inner  Une 
slender,  regularly  and  distinctly  arcuate,  blackish,  preceded  by  pale; 
discal  dots  strongly  fused  into  a  black  bar;  discal  venules  lined  in 
black,  at  bases  of  veins  2, 3,  and  4,  forming  short  bars;  outer  line  near 
the  margin,  nearly  parallel  thereto,  slightly  flexuous,  whitish,  with 
faint  bordering  dark  shades;  no  terminal  dots.  Bind  wing  pale 
fuscous,  translucent,  the  fringe  pale.    Expanse,  14  mm. 

Type.— Female,  No.  16392,  U.S.N3f.;  Taboga  Island,  February, 

1912  (Busck). 

BE  MA,  new  genus. 

Fore  wing  with  vein  2  well  before  the  angle  of  the  cell,  3  and  5 
separate,  4  absent;  6  below  apex  of  ceU,  8-9  long-stalked,  the  stalk 
curved  and  approximate  to  10, 10,  and  1 1  on  the  cell.  Hind  wing  with 
the  coll  very  short,  vein  2  long  before  the  angle,  3  and  5  separate,  4 
absent,  6  from  the  apex  of  cell,  approximate  to  7-8  at  base,  7  and  8 
anastomosing  nearly  to  apex,  8  indistinct.  Labial  palpi  upturned, 
short,  not  reaching  the  vertex.  Maxillary  palpi  minute.  Antennie 
of  male  with  the  basal  joint  triangular,  the  flagellum  set  on  one  comer, 
thickened,  simple. 

Type  of  the  genus, — Bema  myja,  new  species. 

BBMA  BCT JA,  new  tpedet. 

Pale  gray,  lines  pale,  wavy,  far  out,  the  outer  one  near  the  mai^gin 
and  preceded  by  black  dots;  discal  dots  smaU,  black,  separated. 
Hind  wing  translucent,  the  veins  and  termen  fuscous,  interspaces 
faintly  lined.  In  the  male  the  veins  show  dark  rough  scaling. 
Beneath,  behind  the  fore  coxa,  is  a  large  tuft  of  creamy  white  hairs; 
costa  of  fore  wing  with  a  small  fold  at  base;  a  patch  of  metallic  black 
scales  on  the  abdomen  dorsally  before  the  tip.  Expanse,  male,  16 
mm.;  female,  15  mm. 

Cotypes.—Mhh  and  female.  No.  16393,  U.S.N3f.;  Taboga  Island, 
February,  1912  (Busck). 

RELMIS,  new  genus. 

Fore  wing  with  vein  2  from  before  angle  of  cell,  3,  6  separate,  4 
absent,  6  below  apex  of  cell,  8-9  longnstalked,  10  and  11  on  the  ceU, 
free.  Hind  wing  with  the  cell  short,  about  one-third  the  length  of 
wing,  vein  2  long  before  the  angle,  3  and  6  separate,  4  absent,  6  close 
to  7  at  base,  7  and  8  anastomosing  nearly  to  apex.  Labial  palpi 
slender,  upturned  to  vertex. 

Type  of  the  genus. — Belmis  ydda,  new  species. 
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RELMIS  TDDA,  mew  ifaclei. 

Dark  gray,  a  little  violaceous;  base  dark;  inner  line  paler  than  the 
ground,  oblique,  straight,  edged  with  blackish  within  and  very  broadly 
so  without;  discal  dots  joined;  outer  line  in-angled  on  subcostal  and 
submedian  and  broken-dentate,  pale,  with  dark  inner  edge;  terminal 
dots  small;  fringe  pale.  Hind  wing  dark  fuscous,  veins  and  termen 
blacldsh;  fringe  pale.    Expanse,  19  mm. 

Type.— Female,  No.  16394,  U.S.N3f.;  Trinidad  River,  June,  1912 
(Busck).  Also  another  female,  in  poor  state,  from  the  same  place, 
May,  1911  (Busck). 

RTCT«MTR  VIFACA,  mew  epedef. 

Soft  pale  gray,  the  veins  lined  with  dark  powderings;  inner  line 
very  oblique,  whitish,  dentate  on  the  outer  side  on  subcostal  and 
submedian  and  followed  by  a  narrow  dark  shade;  discal  dots  joined 
in  a  line;  outer  line  near  the  margin,  angled  inward  on  subcostal  and 
outward  on  vein  6,  faint  below,  whitish  with  dark  inner  shade; 
terminal  dots  subconfulent.  Hind  wing  whitish,  gray  on  costa  and 
termen.    Expanse,  18  mm. 

Type.— Female  No.  16395,  U.S.N3f.;  Porto  Bello,  December, 
1912  (G.  F.  aeveland). 

MOERBES,  new  genus. 

Fore  wing  with  vein  2  from  the  cell,  3  close  to  the  end  of  the  cell, 
4-5  stalked,  6  below  apex  of  cell,  8-10  stalked,  11  on  the  cell.  Hind 
wing  with  the  cell  short,  2  from  long  before  the  angle,  3  and  5  stalked, 
4  absent,  6  from  the  apex  of  cell,  7  and  8  anastomosing  nearly  to  tip 
of  wing.  Labial  palpi  moderate,  porrect,  the  second  joint  scaly 
above,  third  blunt;  maxillary  palpi  in  both  sexes  small,  stout, 
smoothly  scaled.  Antennaa  of  male  ciliate,  without  bend  or  tuft.  A 
fold  at  base  of  costa  of  fore  wing  below. 

Type  of  the  genus. — Zophodia  dryopeUa  Schaus.* 

MOERBBS  DRTOPELLA  Sdurai. 

3.  Porto  Bello,  April,  1912  (Busck);  Cabima,  May,  1911  (Busck); 
La  Chorrera,  May,  1912  (Busck). 

HARNOCHA,  new  genus. 

Fore  wing  with  veins  2-3  shortly  stalked,  4-5  long  stalked,  6  below 
apex  of  cell,  8-9  stalked,  10,  11  on  cell.  Hind  wing  with  2  from  the 
angle  of  the  cell,  3  absent,  4-5  long-stalked,  6  from  the  apex  of  cell,  7 
anastomosing  with  8.  Palpi  porrect,  down  curved,  two-and-a-half 
times  as  long  as  the  head.  Maxillary  palpi  minute,  scale-like. 
Tongue  distinct.    AntennsB  of  male  simple,  slightly  bent  at  the  base. 

Type  of  the  genus. — Hamocha  vdessa,  new  species. 


1  Aim.  Mag.  Nat.  Hist.  (8),  vol.  11, 1913,  p.  249. 
34843"— Proc.N.M.vol.47— 14 22 
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HARNOCHA  VSLBSSA,  new  ipecief. 

Fore  wing  rosy  luteous,  the  costa  broadly  white  to  the  middle  of 
cell;  an  oblique  black  band,  touching  costal  stripe  near  base;  a  round 
patch  below  cell;  two  black  discal  dots;  a  terminal  row  of  dose  dots, 
absent  at  apex.  Hind  wing  soiled  whitish,  sli^tly  grayish  at  costa. 
Expanse,  12  nmi. 

Type.—Usie,  No.  16401,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).  Also  nine  others  from  the  same  place  but  one,  Trinidad 
River,  June,  1912  (Busck). 

BURTTHMIDIA  lOmDORSELLA  Ragooflt. 

14.  Porto  Bello,  March,  1911,  April,  1912  (Busck);  Corozal,  Canal 
Zone,  March,  1911  (Busck);  Alhajuelo,  March,  1912,  April,  1911 
(Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 

Smaller  and  brighter  than  Mexican  specimens,  on  which  the  name 
was  founded,  and  with  whitish,  not  fuscous,  hind  wings  in  both  sexes. 

BNDOMMASIS  mORITBLLA  HimpMii. 

23.  Corozal,  Canal  Zone,  April,  1912  (Busck);  Paraiso,  Canal  Zone, 
April  and  May,  1911  (Busck);  Porto  Bello,  February,  1911,  April, 
May,  1912  (Busck);  October  and  December,  1912  (G.  F.  Cleveland); 
La  (jhorrera.  May,  191*2  (Busck). 

EURYTHMASIS.  new  genus. 

Fore  wing  with  veins  2-3  long-stalked  from  the  angle  of  the  cell,  4 
absent,  5  from  the  angle  of  the  cell,  6  below  apex,  8-9  stalked,  10, 11 
on  cell.  Hind  wing  with  2  from  angle  of  cell,  4  absent,  3-5  long- 
stalked,  6  at  apex  of  cell,  7-8  anastomosing  half  way  to  apex  of  celL 
Labial  papli  broken.  Maxillary  palpi  small,  filiform,  scaly.  Tongue 
distinct .    Antennae  broken.     Front  without  tuft,  smooth. 

Type  of  the  genua, — Eurythmasis  ignifatua,  new  species. 

BURTTHMASIS  lOmFATUA,  new  fpedei. 

Scarcely  distinguishable  in  markings  from  either  Endommasis  nigri- 
teHa  Hampson  or  Eurythmidia  ignidorseUa  Ragonot.  Kather  light 
gray,  the  pale  space  above  inner  margin  of  fore  wing  indistinct  and 
but  little  reddish.     Expanse,  13  nmi. 

Type— Male,  No.  16400,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck). 

DANITBMORA  QUADRIPUlf OTA  ZeUer. 

2.  Cabuna,  May,  1911  (Busck);  La  Chorrera,  May,  1912  (Busck). 

VmJLA  RUSTO,  new  epedef. 

WingHshape  of  V.  hodkini  Dyar,  the  markings  similar,  but  bright 
and  distinct;  inner  line  white,  distinct,  with  a  small  tooth  on  sub- 
median,  followed  by  a  broad  blackish  shade;  discal  dots  large,  nearly 
contiguous;  outer  line  white,  slightly  excurved  centrally  with  inner 
dotted  black  edge;  terminal  dots  small,  distinct.  Hind  wing  pale 
fuscous,  with  dark  veins  and  termen.    Expanse,  16  mm. 
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Typ«.— Female,  No.  16405,  U.S.N.M.;  Paraiso,  Canal  Zone,  May, 
1911  (Busck). 

VITDLA  TABOQA,  new  fpedef. 

Male  without  tuft  on  costa  below;  pale  gray;  inner  line  sharply 
angled  in  the  center,  followed  by  a  black  shade;  discal  dots  sepa- 
rated; outer  line  whitish,  near  the  margin,  appearing  denticulate 
from  the  dotted  black  inner  segment;  dark  streaks  on  the  discal 
venules;  terminal  dots  nearly  confluent.  Hind  wing  whitish,  very 
faintly  fuscous  tinted,  reins  and  double  terminal  Une  fuscous. 
Expanse,  male,  13  mm.;  female,  14  mm. 

<7o<yp6«.— Male  and  female,  No.  16404,  U.S.N.M.;  Taboga  Island, 
February,  1912  (Busck). 

Very  close  to  F.  bodkini  Dyar,*  perhaps  the  same,  but  the  fore  wing 
seems  narrower,  the  hind  wing  paJer. 

yiTULA.  BODKnO  Dyv. 

1.  Trinidad  River,  May,  1911  (Busck). 

CABOTIA  RHTTHBCATICA,  mew  epedee. 

Fore  wing  luteous  purplish,  powdered  with  white  on  the  costa; 
inner  line  far  out,  very  faint,  forming  a  tooth  on  subcosta,  arcuate 
below;  discal  dots  blackish;  outer  line  a  trace,  dark,  especially 
toward  costa,  far  out  and  parallel  to  the  margin.  Hind  wiag  sordid 
whitish,  fuscous  on  veios,  margin  and  fringe.    Expanse,  13  mm. 

Cotypes.—MBle  and  female,  No.  16403,  U.S.N.M.;  Porto  Bello, 
March,  1911,  and  April,  1912  (Busck). 

Near  C,  cundajensia  Zeller,  but  not  the  same  as  the  specimens  so 
identified  before  me. 

SDUUCA  COBIPBDSLLA  Zeller. 

3.  Porto  Bello;  April  and  May,  1912  (Busck). 

SURTTBMIA  VJBSTILLA*  new  epedee. 

Palpi  long  and  slender,  frontal  tuft  prominent;  inner  line  vague 
whitish,  nearly  erect,  followed  by  a  broad  black  shade;  discal  dots 
dark;  outer  line  like  the  inner  reversed,  more  slender,  very  vague. 
Hind  wing  transparent  pale  fuscous.     Expanse,  10  mm. 

Type.— Female,  No.  16406,  U.S.N.M.;  Corozal,  Canal  Zone,  March, 
1911  (Busck).    Also  one  female  from  the  same  place. 

SURTTHMIA  COQUnXA,  new  epedee. 

Palpi  long,  oblique,  rather  shaggy  and  pointed.  Base  of  wing  pale 
nearly  to  the  middle,  its  end  erect,  sharp;  discal  dots  joined;  outer 
Ene  lost.    Hind  wing  translucent  pale  fuscous.    Expanse,  11  mm. 

Type.— Female,  No.  16407,  U.S.N.M.;  La  Chorrera,  May,  1912 
(Busck).    Also  another  female  from  the  same  place. 

KUUXTUMIA  COCA,  new  epedee. 

Palpi  rather  short  and  stout.  Fore  wing  luteous  gray,  black-^pow- 
dered;  lines  lost,  but  indicated  by  some  rather  coarse  black  dots; 

1  Xne.  me.  Men.,  vol.  1, 1913,  p.  W. 
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discal  dots  black,  separate.    Hind  wing  white  with  fuscous  tennen. 
Expanse,  10  mm. 

Type.—UBle,  No.  16408,  U.S.N.M.;  Taboga  Island,  February,  1912 
(Busck).    Also  £wo  females  with  the  same  data. 

BURTTHMIA  MOSSA,  new  fpedef. 

Palpi  rather  short  and  stout,  upturned.  Fore  wing  narrow,  black- 
ish gray;  inner  line  pale,  erect,  irregular,  followed  by  a  black  shade 
that  reaches  the  discal  dots,  which  are  large  and  rather  diffused ;  outer 
line  far  out,  whitish,  somewhat  irregular  and  diffused.  Hind  wing 
whitish,  veins  and  termen  fuscous.    Expanse,  10  mm. 

Tpe.— Female,  No.  16409,  U.S-N.M.;  Tabogilla  Island,  February, 
1912  (Busck).    Also  another  female  from  the  same  place. 

BURTTHMIA  Ulf CTA,  new  ifaclei. 

Palpi  slender,  oblique,  a  small  tuft  at  end  of  second  joint;  front 
prominent.  Fore  wing  dark  gray;  inner  line  white,  strongly  oblique, 
denticulate,  followed  by  a  black  shade;  discal  dots  black,  separate; 
outer  line  far  out,  parallel  to  outer  margin,  denticulate,  slender,  white. 
Hind  wing  whitish,  translucent,  veins  and  termen  fuscous.  Expanse, 
10  mm. 

Type.— Female,  No.  16410,  U.S.N.M.;  Taboga  Island,  February, 
1912  (Busck).  Also  two  females  with  the  same  data  and  three  others 
in  indifferent  condition  and  not  certainly  the  same  species  with  addi^ 
tional  localities,  Porto  Bello,  April,  1912  (Busck) ;  La  CShorrera,  May, 
1912  (Busck). 

HARNOCHINA,  new  genus. 

Fore  wing  with  veins  2  and  3  before  the  angle  of  the  cell,  separated, 
4-5  stalked,  not  in  line  with  the  median,  6  below  apex  of  cell,  8-9 
long-stalked,  10  and  11  on  the  cell.  Hind  wing  with  2  at  the  angle 
of  the  cell,  4  absent,  3-5  very  long-stalked,  6  stalked,  7  and  8  strongly 
anastomosing.  Labial  palpi  upturned,  the  second  joint  oblique  or 
nearly  erect,  widened  a  little  with  scales  on  both  sides,  third  joint  gently 
deflexed.  Maxillary  palpi  small,  filiform.  Antennae  of  male  strongty 
ciliate,  subserrate,  not  bent. 

Type  of  (he  gemis. — Hamochina  redUineaf  new  species. 

HARNOCHINA  RBCTQJNSA,  new  fpedef. 

Fore  wing  yellowish,  the  costa  white;  a  black  powdering  at  apex 
running  down  center  of  terminal  space;  lines  blackish,  straight,  nearly 
parallel,  the  inner  one  sometimes  a  little  irregular  and  not  crossing 
the  costal  white  stripe.  Hind  wing  fuscous  blackish,  darker  in  the 
female,  uniform;  a  pale  line  showing  in  the  base  of  the  fringe.  Ex- 
panse, 10  mm. 

Typ^.— Male,  No.  16402,  U.S.N3f.;  Corozal,  Canal  Zone,  March, 
1911  (Busck).  Also  one  male  from  the  same  place.  May,  1912 
(Busck),  and  five  females,  La  Chorrera,  May,  1912  (Busck):  Cabima, 
May,  1911  (Busck). 
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MSSCnilA  BBROSA,  new  fpedef. 

Fore  wing  grayish  white,  shaded  with  dull  vinous  on  the  basal 
third,  along  inner  margin  and  up  terminal  space;  inner  line  whitish, 
narrow,  indistinct,  showing  as  a  cusp  centered  on  vein  1 ;  discal  dots 
black,  separated;  outer  line  straight  but  denticulate,  whitish,  narrow, 
parallel  to  the  margin,  preceded  by  a  black  shade  centrally  only; 
terminal  line  dark,  powdery.  Hind  wing  pale  fuscous,  darker  on  the 
termen.    Expanse,  11  mm. 

Typ^.— Female,  No.  16398,  U.SJ«^3f.;  Trinidad  River,  March,  1912 
(Busck). 

MBSGiniA  TRXLOSBS,  new  fpedef. 

Fore  wing  very  pale  gray,  faintly  pinkish,  the  costa  white;  inner 
line  blackish,  powdery  and  diffused,  but  broad,  upright  and  nearly 
straight,  not  reaching  the  costa  or  maigin;  discal  dots  joined;  outer 
line  oblique,  straight,  whitish,  edged  with  blackish,  distinctly  within, 
narrowly  and  faintly  without.  Hind  wing  soiled  whitish,  fuscous  on 
the  m^urgin.    Expanse,  11  nmi. 

Type.—Usle,  No.  16396,  U.S.N.M.;  Taboga  Island,  February,  1912 
(Busck).  Also  four  males  and  seven  females  with  additional  locali- 
ties, Tabogilla  Island,  February,  1912  (Busck) ;  Alhajuelo,  April,  1911 
(Busck). 

MBSCINIA  MOSCBS,  new  fpedef. 

Similar  to  the  above,  the  inner  line  broken  and  indistinct,  lost  in  a 
general  longitudinal  powdering  which  is  strong  in  the  discal  area; 
colors  rather  brighter,  the  pinkish  gray  of  the  inner  area  contrasting 
with  the  white  costa;  outer  line  strongly  black-edged.  Expanse, 
12  mm. 

Type.— Female,  No.  16397,  U.S.N.M.;  Taboga  Island,  February, 
1912  (Busck).  Also  one  male  and  five  females  with  additional  local- 
ity, Corozal,  Canal  Zone,  April,  1911,  and  May,  1912  (Busck). 

HYPERMESCINIA,  new  genus: 

Differs  from  Mescinia  in  having  veins  2  and  3  of  fore  wing  coinci- 
dent. 

Type  of  the  gemia. — Hypermescinia  lambeUa,  new  species. 


Whitish  gray,  the  costa  white;  lines  dark  gray,  powdery,  straight; 
iimer  line  a  little  irregular  centrally;  outer  line  doubled;  discal  dots 
joined.  Hind  wing  whitish  in  the  male,  pale  fuscous  in  the  female, 
the  veins  and  termen  darker.    Expanse,  10  nun. 

Type.—Uele,  No.  16399,  U.S.N.M.;  Tabemilla,  Canal  Zone,  May, 
1907  (Busck).  Also  .three  females,  Porto  Bello,  February,  1912 
(Busck);  La  Chorrera,  May,  1912  (Busck);  Trinidad  River,  June, 
1912  (Busck). 
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MOODNA  SUPPUCBLLA,  new  ipMiet. 

Fore  wing  long  and  narrow,  vinous  blackish;  basal  space  vinous- 
black;  median  black;  lower  half  of  terminal  space  vinous;  lines 
whitish,  slender,  powdery  and  broken,  the  inner  far  out,  oblique,  the 
outer  near  and  parallel  to  the  mai^in.  Hind  wing  translucent  pale 
fuscous,  veins  and  termen  dark.    Expanse,  13  mm. 

Typg.— Female,  No.  16417,  U.S.N.M.;  Trinidad  Kiver,  June,  1912 
(Busck).  Also  one  male  and  six  females,  Porto  Bello,  April  and  May, 
1912  (Busck),  October,  1912  (G.  F.  Qeveland);  Cabima,  May,  1911 
(Busck). 

HOMCBOSOMA  MUSICSUM,  new  fpedef. 

Fore  wing  rather  square  and  bluntly  rounded;  whitish,  imiformly 
sprinkled  with  black,  the  general  effect  pale  gray;  lines  obsolete; 
basal  area  a  little  darker;  discal  spots  distinct,  separated;  a  blackish 
streak  on  the  costa  before  apex.  Hind  wing  sordid  whitish;  a  ter^ 
minal  fuscous  line.    Expanse,  13  mm. 

Type.— Female,  No.  16411,  U.S.N.M.;  Porto  Bello,  May,  1911 
(Busck).  Also  one  male  and  five  females  with  additional  data.  May, 
1912  (Busck)  and  localities,  Taboga  Island,  February,  1912  (Busck); 
Cabima,  May,  1911  (Busck);  Trinidad  River,  March,  1912,  and  May, 
1911  (Busck). 

HOMOSOSOMA  MUCmELLA  SageooL 

13.  Trinidad  Kiver,  March  and  September,  1912  (Busck);  Porto 
Bello,  February,  1912  (Busck);  Corozal,  Canal  Zone,  November,  1912 
(C.  P.  Crafte). 

CALAMOPHLEPS,  new  genus. 

Fore  wiog  with  veia  2  near  angle  of  cell,  3-5  stalked,  6  below  apex 
of  cell,  8-9  stalked,  coincident  or  nearly  so,  10  and  11  on  cell.  Hind 
wing  with  vein  2  from  the  angle  of  the  cell,  3  and  6  long-stalked, 
4  absent,  6  from  apex  of  the  cell,  7  anastomosing  with  8,  nearly 
coincident.  Labial  palpi  slender,  obliquely  upturned;  maxiQary 
palpi  small,  filiform.  Antenna  of  male  minutely  ciUate  with  spines 
at  the  apices  of  the  joints. 

Type  of  the  genus. — Calamophleps  squalidella,  new  species. 

CALAMOPm^EPS  SQUAUDEIXA,  new  spedM. 

Dark  gray;  inner  line  obHque,  straight,  defined  only  by  a  following 
black  shade  that  spreads  over  part  of  median  space;  discal  dot 
double,  generally  separated;  outer  liae  close  to  margin,  pale,  vague, 
straight,  defined  by  a  dark,  narrow,  inner  shade.  Hind  wing  pale 
fuscous,  veins  and  termen  darker;  a  pale  line  in  base  of  fringe. 
Expanse,  12  mm. 

Type.— Female,  No.  16414,  U.S.N.M.;  Porto  Bello,  May,  1912 
(Busck).  Also  3  males  and  9  females  from  the  same  place  with  addi- 
tional data,  December,  1912  (O.  F.  Cleveland),  and  from  La  Chorrera, 
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May,  1912  (Busck);  Corozal,  Canal  Zone,  April,  1912  (Busck),  March, 
1911  (Busck). 

Two  of  the  specimens  have  veins  4  and  5  coincident  on  one  wing. 

Since  preparing  these  descriptions  I  find  that  Calamophleps  squali- 
deUa  is  undoubtedly  the  same  as  Azsera  mudeHa  Schaus;^  but  as 
Azaera  is  too  near  Azara  D'Orbigny  (MoUusca)  to  be  retained  I  let  the 
descriptions  stand  as  written,  leaving  squalidella  to  designate  the 
specimens  actually  under  observation,  to  avoid  possible  future  con- 
fusion. 

CALAMOPHLBPS  KODOSSS,  new  ipecief. 

Pale  gray,  whitish  on  costa;  Unes  dark,  the  inner  broad,  nearly 
straight,  not  attaining  either  margin;  discal  dot  clouded,  double; 
outer  line  straight,  parallel  to  and  near  the  outer  margin,  with  narrow 
following  pale  shade.  Hind  wing  translucent  fuscous.  Expanse, 
10  mm. 

Type.— Female,  No.  16416,  U.S.NJtf.;  Corozal,  Canal  Zone,  April, 
1911  (Busck). 

CALAMOPHLBPS  LOPHOPHORA,  new  ipecief. 

Front  with  projecting  divided  tuft.  Dark  gray,  finely  powdered 
with  black;  inner  line  whitish,  oblique,  irregular,  followed  by  a  black 
shade;  discal  dots  dark,  separated;  outer  line  narrow,  pale,  a  little 
flexuous,  all  the  markings  obsciu*e  and  apparently  inconstant.  Hind 
wing  silky  translucent  pale  fuscous.    Expanse,  11  mm. 

Typg.— Female,  No.  16416,  U,S.N.M.;  Porto  Bello,  May,  1912 
(Busck).    Also  one  female.  La  Chorrera,  May,  1912  (Busck). 

COMOTIA,  newr  genus. 

Fore  wing  with  vein  2  before  the  angle  of  the  cell,  3  and  6  shortly 
stalked,  4  absent,  6  below  apex  of  cell,  straight,  long;  8  and  9  coinci- 
dent, close  to  10  at  base,  10  and  11  on  the  cell.  Hind  wing  with  the 
cell  very  short,  vein  2  long  before  the  angle,  4  absent,  3  and  6  sepa- 
rate, 6  close  to  7  at  base,  7  and  8  coincident.  Labial  palpi  slender, 
upturned  to  vertex.  Maxillary  palpi  minute.  Antennae  of  male 
with  the  basal  joint  triangular,  the  flagellum  on  one  comer,  a  small 
spine  on  the  other;  flagellum  with  its  second  joint  large,  flat,  exca- 
vated behind  into  a  pocket,  followed  by  a  ridge  of  crests  on  the  sue- 
ceediQg  joints.    Abdomen  long  and  slender,  the  anal  segment  tufted. 

Type  of  the  genus, — Comotia  torsicomis,  new  species. 

COMOTIA  TORSICORmS,  new  epedet. 

Fore  wing  long,  very  narrow,  pale  gray,  a  little  streaked  with 
black  on  the  veins;  discal  dots  black,  separated;  lines  pale,  obscure; 
terminal  dots  black.  Hind  wing  translucent  pale  fuscous  with  dark 
veins  and  termen.    Expanse,  13  mm. 


1  Azm.  Mag.  Nat  Hist.  (8),  Tol.  11, 1913,  p.  2Sa 
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Typc—Uole,  No.  16418,  U.S.N.M.;  Porto  Bello,  March,  1911 
(Busck),  A  worn  female,  Taboga  Island;  February,  1912  (Busck), 
apparently  belongs  here,  but  shows  small  differences  in  venation. 
A  trace  of  vein  8  is  visible  at  apex  of  fore  wing  and  veins  4  and  5  of 
fore  wing  are  separate  at  origin. 

STRYMAX,  new  genus. 

Fore  wing  with  veins  2  and  3  close  to  the  end  of  the  cell,  parallel, 
4  and  6  coincident,  6  below  the  apex  of  the  cell,  8-9  coincident,  10 
and  11  on  the  cell.  Hind  wing  with  vein  2  before  the  angle  of  the 
cell,  bent  a  little  at  base,  4  absent,  3  and  5  separate,  6  from  the  apex 
of  the  cell,  7  anastomosing  with  8  nearly  to  the  tip.  Labial  palpi 
slender,  upturned  above  vertex;  maxillary  palpi  small,  filiform. 
AntennsB  of  male  simple,  with  a  constriction  at  base  of  the  flagellum. 

Type  of  the  genus. — Strymax  dome,  new  species. 

STRTMAX  DORAB,  new  spades. 

Whitish  gray;  inner  line  represented  by  two  or  three  black  patches 
in  a  line  or  triangle;  discal  dots  small,  black,  narrow,  separate;  outer 
line  defined  by  two  dark  shades,  itself  of  the  groimd  color.  Hind 
wing  translucent  whitish,  a  little  fuscous  along  the  costa.  Expanse, 
10  nun. 

Type.— Male,  No.  16419,  U.S.N.M.;  La  Chorrera,  April,  1912 
(Busck).  Also  8  males  and  9  females  with  additional  localities, 
Corozal,  Canal  Zone,  March,  1911,  and  May,  1912  (Busck);  Trinidad 
River,  March,  1912,  and  May,  1911  (Busck);  Taboga  Island,  June, 
1911  (Busck);  Paraiso,  Canal  Zone,  April,  1911  (Busck). 

STRTMAX  P7LLIS,  new  fpedes. 

Whitish  gray,  markings  obsolete;  discal  dots  distinct  though 
minute,  only  traces  of  the  inner  dots;  outer  line  a  pale  trace.  Hind 
wing  clear  yellowish  white  in  the  male.    Expanse,  11  mm. 

Type.— Male,  No.  16420,  U.S.N.M.;  Porto  Bello,  February,  1911 
(Busck).  Also  four  females  tentatively  referred  here,  Taboga 
Island,  February,  1912  (Busck);  Corozal,  Canal  Zone,  April,  1912 
(Busck);  Trinidad  Kiver,  March,  1912  (Busck). 

BPHSSnODBS  PLORBLLA,  new  spedes. 

Fore  wing  rather  dark  gray,  finely  peppered  with  black,  of  the  same 
color  throughout;  inner  line  whitish,  broad,  rather  diffused,  straight, 
followed  by  a  broad  black  shade;  discal  dots  conjoined;  outer  line 
whitish,  parallel  to  and  near  the  mai^,  narrow,  a  little  irregular, 
with  slight  black  defining  shade;  a  dark  terminal  shade-line.  Hind 
wing  translucent  soiled  whitish  with  fuscous  terminal  line.  Expanse, 
13  mm. 

ryp€.— Female,  No.  16413,  U.S.N.M.;  Corozal,  Canal  Zone,  March, 

1911  (Busck),  also  five   females  with  additional  data,  April,  1911 
(Busck),  and  additional  localities.  La  C!horrera,  April  and  May, 

1912  (Busck). 
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BPHBSnODBS  HOHIKLLA,  iww  ( 

Fore  wing  gray,  dark,  the  long  basal  space  tinged  with  olive  yellow, 
bounded  by  an  erect  line  that  curves  basally  at  costa,  blackish, 
shading  into  the  dark  mesial  color;  discal  dots  dissolved;  outer  line 
barely  indicated,  whitish,  oblique,  near  the  margin.  Hind  wing  pale 
fuscous  with  darker  veins  and  terminal  line.    Expanse,  10  mm. 

Coiypes. — Two  females,  No.  16412,  U.S.N.M.;  La  Chorrera,  May, 
1912  ^usck).  Also  one  male,  Trinidad  Biver,  September,  1912 
(Busck). 

EPHBSTIA  CAT7TELLA  Walkttr. 

1.  Porto  Bello,  May,  1911  (Busck). 

EPHBSTIA  BLUTBLLA  Hflboar. 

1.  Cabima,  May,  1911. 

SPHBSTIA  DIVBROBNS,  new  ipecief. 

Dark  gray,  a  little  purplish;  inner  line  at  middle  of  wing,  erect, 
black,  widening  on  the  costa;  discal  dots  joined;  outer  line  oblique, 
parallel  to  the  margin  incurve(l  on  submedian  fold,  black,  followed 
by  a  pale  border.    Hind  wing  dark  fuscous.    Expanse,  16  nun. 

Typ^.— Female,  No.  16423,  U.S.N.M.;  Taboga  Island,  June,  1911 
(Busck). 

Resembles  E.  nonparUeHa  Dyar,  but  broader  winged,  darker 
colored,  the  inner  line  erect  and  not  parallel  to  the  outer. 

BPHESTIA  COLORBLLA,  new  ipMiet. 

Fore  wing  with  the  basal  space  dull  red;  inner  line  white,  oblique, 
straight,  broad  and  distinct;  median  space  blackish,  with  more  or 
less  distinct  white  area  around  the  double,  separated,  discal  dots; 
outer  line  straight,  white,  narrow;  terminal  space  duU  red,  black  at 
apex.  Hind  wing  pale  translucent  fuscous,  dark  on  veins  and 
termen.    Expanse,  12  mm. 

Type.— Female,  No.  16421,  U.S.N.M.;  Taboga  Island,  February, 
1912  (Busck).  Also  one  male  and  nine  females  with  additional 
localities,  Cabima,  May,  1911  (Busck);  Corozal,  Canal  Zone,  March, 
1911  (Busck);  Tabogilla  Island,  February,  1912  (Busck);  Porto 
Bello,  May,  1912  (Busck). 

BPHBSTIA  ANIMOSBLLA,  new  fpedei. 

Similar  to  the  preceding,  narrower  winged,  veins  3  and  5  separate, 
whereas  they  are  generally  shortly  stalked  in  coioreUa;  inner  line 
more  oblique,  narrow  and  continued  along  costa  to  base;  outer  line 
narrow.    Expanse,  11  mm. 

Type.— Female,  No.  16422,  U.S.N.M.;  Porto  Bello,  May,  1912 
(Busck).  Also  1  male,  12  females,  with  additional  localities,  Trini- 
dad Kiver,  May,  1911,  March  and  June,  1912  (Busck);  La  C!horrera, 
April,  1912  (Busck). 

PLODIA  niTBRPUHCTBLLA  Httliner. 

1.  Porto  Bello,  May,  1912  (Busck). 


Digitized  by  VjOOQIC 


846  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  tol.47. 


VARITSRIA  NAimODBS*  na 

Fore  wing  bronzy  purple-red.  Hind  wing  translucent  fuscous. 
Expanse,  8  mm. 

7Vp«.— Female,  No.  16424,  U.S.NJJ:.;  Cabima,  May,  1911  (Busck). 

I  am  not  sure  that  Vameria  is  distinct  from  Euryihmia;  the  small 
size,  bluntly  roimded  wings  and  short  abdomen,  together  with  the 
peculiar  coloration  may,  perhaps,  hold  the  genus. 

MICROPHYCITA,  new  genus. 

Fore  wing  with  vein  2  before  angle  of  cell,  3  and  5  stalked,  4  absent, 
6  from  slightly  above  middle  of  cross-vein,  7-8  absent,  9  and  10 
stalked,  11  on  cell.  Hind  wing  with  five  veins,  cell  open,  3  and  4 
absent,  6  from  8,  7  absent.  Labial  palpi  slender,  upturned,  the 
third  joint  long  and  thin.  Maxillary  palpi  small.  Tongue  distinct. 
Head  rounded,  smooth. 

Type  of  the  genus. — Microphycita  titUUUaj  new  species. 

BdCROPHTCITA  TmiLSLLA,  oflw  fpedef. 

Fore  wing  gray,  irrorate  with  dark;  arufous  tint  about  outer  portion; 
two  slender,  slightly  curved  lines,  parallel,  approximate,  the  inner  at 
the  middle  of  the  wing,  pale,  edged  toward  median  space  with  dark; 
fringe  long,  gray.  Hind  wing  pointed  at  apex,  the  costaa  little  con- 
cave, pale  fuscous  with  long  gray  fringes.    Ebq>anse,  8  mm. 

Type.— Male,  No.  16427,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck).  Also  17  others  with  additional  data,  May,  1911,  and  June 
1912  (Busck)  and  locality,  Cabuna,  May,  1911  (Busck). 

MICROPHTCITA  COITOPS,  new  ■peclii. 

Dark  bronzy  black,  without  markings.  Hind  wing  pale  trans- 
lucent fuscous,  with  dark  terminal  line;  fringe  very  long,  with  pale 
line  at  base,  followed  by  a  dark  one.    Expanse,  8  mm. 

Type.— Female,  No.  16428,  U.S.N.M.;  La  Chorrera,  April,  1912 
(Busck).  Also  three  others  with  additional  data,  May,  1912  (Busck) 
and  localities,  Cabima,  May,  1911  (Busck);  Trinidad  River,  May, 
1911  (Busck). 

MICROPHESTIA,  new  genus. 

Fore  wing  with  veins  2,  3,  and  5  separate  from  near  angle  of  cell, 
4  absent,  6  below  apex  of  ceD,  8-9  coincident,  10,  11  on  the  cell.  Hind 
wing  with  vein  2  long  before  the  angle  of  the  cell,  4-5  long-stalked, 
6  from  apex  of  cell,  7-8  coincident.  Labial  palpi  slender,  terete, 
obliquely  ascending;  maxillary  palpi  small,  filiform. 

Type  of  the  genus. — Microphestia  aniindlcvla,  new  species. 

MICROPHBSTIA  AinMALCtlLA,  new  tpedet. 

Fore  wing  glossy  black-brown.  Hind  wing  pale  fuscous.  Ex- 
panse, 8  mm. 

TVpe.— Female,  No.  16426,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 
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MICROMESCINIA,  new  genus. 

Fore  wing  with  veins  2-3  stalked,  4-5  stalked,  6  below  apex  of  cell, 
8-9  coincident,  10,  11  on  cell.  Hind  wing  with  2  close  to  angle  of 
cell,  4  absent,  3-5  stalked,  6  from  apex  of  cell,  7-8  coincident.  Labial 
palpi  slender,  oblique;  maxillary  palpi  filiform,  small.  Male  with 
fold  and  tuft  on  costa  at  base  of  fore  wing  beneath. 

Type  of  the  genus. — Micromesdna  pygmsea,  new  species. 

laCROMBSGnilA  PTOMJEA,  new  spedM. 

Fore  wing  yellowish  ocher,  deep  purple-red  on  costa  and  in  a  broad 
terminal  band.  Hind  wing  fuscous,  lighter  at  base;  a  pale  line  in 
base  of  fringe.    Expanse,  9.5  mm. 

Type.—Usle,  No.  16425,  U.S.N.M.;  Porto  Bello,  March,  1911 
(Busck).  Also  one  male  and  one  female,  Taboga  Island,  February, 
1912  (Busck);  Tabemilla,  Canal  Zone,  May,  1907  (Busck). 

ir A  V  ASOTA  MTiaOLBCTA,  new  tpedet. 

Pinkish,  strewn  with  dark  atoms,  the  veins  marked  with  light 
lines,  most  distinct  along  costa;  the  dark  scales  border  the  cell  veins 
and  those  running  to  apex.  Hind  wing  soiled  whitish,  the  costa 
gray.    Expanse,  19  mm. 

IV2>«.— Female,  No.  16434,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

PBCmnOBRA  VIOLODIS,  mm  tpedet. 

Fore  wing  uniform  light  purple.  Hind  wing  soiled  whitish,  the 
costa  gray.    Expanse,  20  mm. 

Type.— Female,  No.  16430,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 

PXCnmOBRA  MUaSBLLA  Sdurai. 

7.  Corozal,  Canal  Zone,  April,  1911,  and  June,  1912  (Busck),  July, 
1912  (J.  Zetek),  November,  1912  (C.  P.  Crafts);  Trinidad  River, 
June,  1912  (Busck). 

POUJADIA  CYTTABXLLA,  new  ipecief. 

Fore  wing  pink  with  scattered  brown  scales,  cell  whitish,  the  color 
not  reaching  costa.  Hind  wing  very  pale  fuscous;  abdomen  ocher. 
Expanse,  16  mm. 

Tfpe.—Uele,  No.  16429,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 
Also  two  others  from  the  same  place.. 

TINITINOA,  new  genus. 

Fore  wing  with  veins  2,  3,  and  5  separate  near  end  of  cell,  4  absent, 
6  below  apex  of  cell,  8-10  stalked,  11  on  the  cell.  Hind  wing  with 
2  before  the  angle  of  the  cell,  3-5  long-stalked,  4  absent,  6  from  apex 
of  cell,  7  anastomosing  with  9.  Labial  palpi  porrect;  maxillary 
palpi  filiform.  Antenn»  of  male  with  long  pectinations  at  base, 
decreasing  to  serrations  at  the  middle;  a  slight  flat  tuft  at  base. 

Type  of  the  genus. — Tinitinoa  phyrdes,  new  species. 
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TIRITINOA  PHTRDBS»  oflw  fpedei. 

Fore  wing  with  distinct  white  costal  stripe,  ending  in  a  point  at 
apex;  a  dark  streak  at  base;  rest  of  wing  pinkish  with  scattered 
dark  dots,  irregularly  representing  the  ordinary  lines;  veins  longir 
tudinally  lined  in  pale;  terminal  dots  small,  black,  distinct.  Hind 
wing  pale  fuscous  tinged,  with  dark  terminal  line.    Expanse,  15  mm. 

IVp«.— Male,  No.  16431,  U.S.N.M.;  Trinidad  Kiver,  March,  1912 
(Busck).  Also  9  males  and  2  females  from  the  same  place  with 
additional  data  May,  1911,  and  June,  1912  (Busck),  and  additional 
locality,  Porto  Bello,  February,  1912  (Busck),  the  latter  specimen 
very  small  (expimse,  9.5  mm.). 

SCHENECTADIAy  ne^w^  genus. 

Fore  wing  with  vein  2  from  the  cell,  4  absent,  3  and  5  from  the 
angle,  separate,  6  below  apex  of  cell,  8-10  stalked,  11  on  the  cell. 
Hind  wing  with  2  and  5  separate,  from  the  angle  of  the  cell,  3  and  4 
absent,  6  from  apex  of  cell,  7  and  8  anastomosing.  Labial  palpi  long, 
obliquely  erect,  far  exceeding  the  vertex.  Maxillary  palpi  scaly, 
small.    Front  smooth. 

Type  of  the  genua. — Schenedadia  merUeseJla,  new  species. 

SCHBIIBCTADIA  MBRILXSELLA  new  spadM. 

Fore  wing  pinkish  with  scattered  black  scales;  costal  edge,  vein 
12  and  subcosta  white,  giving  the  appearance  of  a  white  costal  stripe; 
median  vein  black; 'brownish  streaks  on  the  folds,  subcostal  and 
submedian.     Hind  wing  sordid  whitish.    Expanse,  13  mm. 

Type.—Mnle,  No.  16432,  U.S.N.M.;  Corozal,  Canal  Zone,  March, 
1911  (Busck).  Also  two  males.  La  Chorrera,  May,  1912  (Busck); 
Taboga  Island,  June,  1911  (Busck). 

COBNOCfiROA  MONOMACULA,  new  ipecief. 

Dull  ocher,  longitudinally  streaked  with  blackish,  radiating  at 
base  from  dark  center  on  submedian  fold;  a  distinct,  oval,  black  spot 
at  lower  angle  of  cell.  Hind  wing  stained  with  fuscous.  Expanse, 
14  mm. 

Type.— Male,  No.  16433,  U.S.N.M.;  Cabima,  May,  1911  (Busck). 
Also  one  male  and  one  female,  La  Ohorrera,  May,  1912  (Busck). 

Family  CASTNHDiE. 

CASTNIA  CAaCA  Herrkh-ScbSfler. 

•    1.  Porto  Bello,  February,  1912  (Busck). 

CASmiA  VIRYI  Boiadima. 

2.  La  Chorrera,  March,  1912  (Busck);  Porto  Bello,  April,  1912 
(Busck). 

CASTNIA  UCXTS  Cnnm. 

1.  Cabima,  May,  1911  (Busck). 
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CASTJNIA  ATTMHIUB  IMlmuL 

2.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  BeUo, 
February,  1911  (Busck). 

CASmiA  HUMBOLDTI  BotodmaL 

2.  Taboga  Island,  January,  1911  (Busck). 

Family  COSSIDiE. 

ZBDZBSA  PTRAGMOH  Cismer. 

11.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  Bello, 
Februaxy,  1911  (Busck);  Cabima,  May,  1911  (Busck). 

ZBUZBRA  COMISTBON  Sdums. 

4.  Paraiso,  Canal  Zone,  January,  1911  (Busck). 

ZBUZBRA  RAM06A  Schtiu. 

4.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Porto  Bello,  Feb- 
ruary, 1911  OBusck). 

PSrCHONOCTUA  TBRRAFIRMA  Schavi. 

3.  Taboga  Island,  Febryary,  1912  (Busck). 

PSTCHONOCTUA  NULUFBR,  new  fpedef. 

Fore  wing  creamy,  thickly  dusted  with  chocolate  brown  atoms. 
Hind  wing  cream-colored  with  slight  brown  shading  at  anal  angle. 
^Expanse,  58  mm. 

Type.— Female,  No.  16436,  U.S.N.M.;  Taboga  Island,  February, 
1912  (Busck). 

Two  males  which  I  associate  with  this  have  the  same  creamy 
brownish  tint;  some  blackish  reticulations  at  base,  less  distinct  ones 
terminally  and  a  discal  dot.     From  the  same  locality  and  date. 

C06SULA  ARPI  SchaiM. 

1.  Cabima,  May,  1911  (Busck). 

lANOSDOIUnA  ntAllCKn  Httfanar. 

1.  Cabima,  May,  1911  (Busck). 

BBMIPBCTBZT  mVBOORISBA  SdMM. 

1.  Cabima,  May,  1911  (Busck). 

LBNTAOENA  AUDARIA  Schtiii. 

2.  Paraiso,  Canal  Zone,  January,  1911  (Busck);  Taboga  Island, 
February,  1912  (Busck). 

OIVntA  JUTURlf A  Sduna. 

1.  Porto  Bello,  March,  1911  (Busck). 

TOROniA  ADOLBSCBNS,  new  tpedet. 

Fore  wing  gray,  mottled  and  streaked  with  white,  in  end  of  cell, 
around  submedian  vein  and  densely  over  discal  venules;  reticulations 
suffused;  a  black  line  with  dull  orange  scales  adjoining,  across  ceU 
from  subcosta  to  vein  1;  a  similar  submarginal  line  from  costa, 
broadly  sinuate,  ending  on  margin  at  vein  2;  several  less  distinct  and 
broken  streaks  between  these  and  the  apex.  Hind  wing  pale  gray, 
^^^anse,  36  mm. 
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Type.— Female,  No.  16436,  U.S.N.M.;  Taboga  Island,  February, 
1912  (Busck). 

This  may  prove  to  be  the  female  of  T.  infantilis  Schaus  (Cosms 
infantilis  Schaus)^,  though  very  dissimilar  in  appearance. 

ARBELA  NBCRBROS,  new  ifaclei. 

Soft  dark  brown;  a  broader,  darker  blackish  shade  band,  oblique 
from  costa  before  apex  to  inner  margin  before  middle;  reticulations 
obsolete;  a  narrow  gray  line  on  angle  of  inner  margin  at  base.  Hind 
wing  sooty  blackish,  subtranslucent,  the  veins  appearing  darker. 
Beneath,  all  blackish,  reticulations  only  faintly  shown.  Expanse, 
27  mm. 

Type.—FemBle,  No.  16437,  U.S.N.M.;  Trinidad  River,  March,  1912 
(Busck). 

Family  HEPIAUD^. 

HSFIALUS  MOBfUS  Dmce. 

1.  La  Chorrera,  May,  1912  (Busck). 

DALACA  ASSA  Dmce. 

1.  Trinidad  River,  March,  1912  (Busck). 

I  Aim.  Mag.  Nat.  Hist.,  (8),  toL  7, 1911,  p.  632. 
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THE  VAKIATIONS  EXHIBITED  BY  THAMNOPHIS  ORDI- 
NOIDES  (BAIRD  AND  GIRARD),  A  QARTER^NAKE  IN- 
HABITING THE  SAUSALITO  PENINSULA,  CALIFORNIA. 


By  Joseph  C.  Thompson, 

Surgeon,  United  States  Navy. 


INTRODUCTION. 

The  garter-snakes  of  the  Pacific  coast  found  west  of  the  Sierra- 
Nevada-Cascade  Range,  from  Vancouver  in  the  north  to  the  Teha- 
chapi  Mountains  in  the  south,  have  been  assembled  in  the  Memoir  of 
Dr.  A.  G.  Ruthven,  imder  the  one  name  of  Thamnophis  ordinaides 
(Baird  and  Girard).* 

This  species  presents  a  remarkably  large  series  of  variations,  is 
equaled  by  no  other  in  the  genus,  and  is  only  approached  by  T.  de- 
gans  and  T,  radix  which  occupy  regions  five  to  eight  times  greater 
in  extent. 

The  specimens  upon  which  this  study  is  based  were  captured  on 
the  Sausalito  Peninsula,  which  forms  the  northern  boundary  of  the 
Golden  Gate,  the  entrance  to  San  Francisco  Bay.  They  were  all 
taken  within  a  radius  of  3  kilometers. 

METHODS. 

In  addition  to  enumerating  the  number  of  scale  rows  on  the  various 
parts  of  the  body,  it  has  been  foimd  that  most  instructive  records 
may  be  obtained  if  note  is  taken  of  the  exact  gastrostege  level  at 
which  an  added  row  begins  or  a  suppressed  row  ends. 

Assuming  that  a  normal  specimen  is  being  examined,  the  following 
is  about  what  may  be  expected:  At  the  beginning  of  the  neck  there 
may  be  counted  10  rows  of  scales  on  each  side  of  the  median,  a  total 
of  21  rows;  a  little  further  back  there  are  9  rows  and  the  median,  a 
total  of  19  rows;  where  this  reduced  count  begins  it  will  be  seen  that 
it  is  caused  by  the  IV  row  (coimting  the  row  next  to  the  gastrostege  as 
the  first  row)  being  suppressed,  and  this  occurs  usually  at  the  level 
of  the  sixth  gastrostege.  From  this  point  on  there  are  19  rows  until 
about  the  twenty-fifth  gastrostege,  where  the  count  is  increased  to  21 
rows;  this  is  brought  about  by  the  addition  of  a  row  on  each  side, 
the  added  row  being  the  V.  This  V  row,  with  the  accompanying 
total  of  21  rows,  continues  to  about  the  sixty-fifth  gastrostege,  when 
the  V  row  is  suppressed  and  the  count  of  19  rows  is  resumed.  The  19 
rows  continue  to  the  level  of  the  eighty-fifth  gastrostege,  when  the 

1  Bull.  61,  U.  B.  NationaLMaaeom,  1906,  p.  147. 
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rV  row  is  suppressed,  leaving  17  rows,  which  continue  throughout 
the  rest  of  the  body. 

A  specimen  such  as  just  described  would  have  the  scale  rows 
recorded  as — 

Neck,  19.    Body,  19-21-19-17; 
the  sequence  of  addition  and  suppression  of  the  scale  rows  as — 

Neck,  —IV.    Body,  +  V,  —V,  —IV; 
and  the  complete  data  showing  the  gastrostege  level  at  which  the 
added  rows  begin  and  the  suppressed  rows  end  may  be  presented  as 
follows: 


Neck. 

Body. 

21-IV. 

19+V. 

21-V. 

1»-IV. 

17  cont'd. 

rt. 

It 

rt. 

It. 

rt. 

It 

rt. 

It 

rt. 

It 

6 

6 

25 

25 

66 

65 

86 

85 

One  of  the  variations  in  the  scale  formulae  is  where  the  body  instead 
of  having  19-21-19-17  rows,  has  only  19-17,  that  is,  19  rows  ante- 
riorly and  17  posteriorly.  In  this  type  it  is  the  fomiji  row  in  actual 
coimting  which  is  lost. 

In  order  that  the  data  be  correctly  coordinated  the  scale  rows  must 
be  given  permanent  numbers  on  that  part  of  the  body  on  which  the 
highest  coimt  occurs  in  the  species.  In  this  case  it  is  21  rows,  and 
the  series  are  numbered  from  I  to  X  in  addition  to  the  median.  A 
specimen  in  which  the  highest  count  is  19  rows  must  be  assumed  to 
have  the  V  rows  suppressed  constructively.  It  will  have  9  rows  on 
each  side  of  the  median;  for  these  to  be  recorded  in  terms  of  the  max- 
imum number  for  the  species  they  must  be  coimted  as  I,  II,  III,  IV  (V 
suppressed  constructively),  VI,  VII,  VIII,  IX,  and  the  median  row. 

Another  variation  is  where  the  coimt  is  19-17-15.  In  this  type 
the  19  rows  become  reduced  to  17  by  the  suppression  of  the  IV  row, 
and  occasionally  the  17  rows  become  15  by  the  loss  of  the- fifth  row 
in  actual  count,  but  this  row  when  recorded  in  terms  of  the  maximum 
rows  for  the  species  must  be  coimted  as  the  VI  row. 

Behind  the  posterior  pair  of  geneials  there  are  usually  one  or  two 
pairs  of  small  gular  shields;  these  are  followed  by  from  one  to  three 
shields  in  the  median  line  which  increase  in  width  in  pyramidal 
fashion.  The  shield  that  is  regarded  as  the  first  gastrost^e  is  the 
first  one  that  is  nearly  the  standard  width;  it  is  usually  distinguished 
by  being  colored  similarly  to  the  rest  of  the  ventrals  and  not  white  or 
cream-colored  like  the  throat. 

VARIATION  IN  NUMBER  OF  DORSAL  SCALE  ROWS. 

Combining  the  records  obtained  by  Doctor  Ruthven^  with  the  data 
secured  from  the  present  series  it  appears  that  there  are  eight  dis- 


1  BuIL  61,  U.  8.  Nat  Moi.,  p.  148. 
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tiiict  scale  formulad  for  T.  ordirwideB.  The  reduced  counts  prevail 
in  specimens  from  the  northern  part  of  the  range.  These  formulsB 
and  the  frequency  of  occurrence  of  the  five  types  foimd  on  the 
Sausalito  Peninsida  are  as  follows: 

Percent. 

21-1»-17 6 

19-21-1»-17 66 

19-17 10 

19-17-15 12 

19-17-15-13 2 

17-19-17-15 : 0 

17-15 0 

1&-17-15 0 

Bilaterally  asymmetrical 4 

SCALE  FORMULA  21-19-17  (—V,  —IV). 


UJ3.NJf. 
No. 

Sex. 

Ventrals. 

Neck. 

Body. 

23— IV. 

21— V. 

19-IV. 

17oont. 

50283 

503O4 
50809 

Male 

Female.... 
...do 

159 

154 
154 

6    5    ' 
5    5 

79    80 

75    72 
71    74 

115    114 

110    109 
121    123 

SCALE  FORMULA  19-21-W-17  (+  V,  —V,  —IV). 

This  combination  was  found  in  66  per  cent  of  the  specimens;  of 
these,  61  per  cent  were  males  and  39  per  cent  females.  It  may  be 
regarded  as  the  normal  count  for  this  immediate  region. 

MaU, 


U.S.NJ4. 
No. 

Ventrals. 

Neck. 

Body. 

21— IV. 

19+V. 

21— V. 

19-IV. 

17oont. 

50254 
50259 
50268 

50204 

50865 

50206 

50267 

50268 
50269 

50870 

50271 
50272 

50276 
50278 
50296 

50897 

60310 
50312 
50314 
50906 

50284 

153 
150 
159 

155 

164 

156 

155 

159 
156 

157 

165 
156 

157   . 

159 

160 

160 

162 
152 
150 
158 

164 

4  4 

7  7 

8  7 

5  5 
Cont.8 

5  5 

6  6 

4  5 

9  8 

7  7 

-i)n 

12  16 
7      6 

13  13 

5  4 

85    38 

24  26 

25  23 

32    86 
Cont.20 

23  23 

22    24 

35    34 
28    29 

~24/35 

34    35 

28  31 

29  81 
20    23 
29    23 

{?&» 

28    35 
19    20 
25    23 
27    29 

24  27 

44    44 

59    61 
66    70 

\53    53} 
69    71 

62  67 

58  59 

54    58 

-IV\ 
50/60 

59  63 

63  64 
61    67 
57    65 

a» 

69    73 
71    75 
65    70 
56    66 

66/64 

86  86 
91    85 

87  86 

(8¥ 

83  86 

84  85 

82    83 

"85/87 
89    91 

93    94 

88  89 
84    84 

84    86 

89  93 

90  91 
87    86 
87    91 

"94/98 
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TOU47. 


Female, 


U.8.N.M. 
No. 

Ventrab. 

Nedc. 

Body. 

21+IV. 

19+V. 

21-V. 

19-rv. 

17  cont. 

50258 
50257 
50261 
50262 

%m 

50279 
50282 

50296 
50298 
50306 

50815 

150 
153 
152 
150 
157 
161 
156 
150 

157 
152 
154 
157 

7  7 

8  9 
10    10 

8     7 
6     4 

6  6 

7  4 
6     5 

6     6 

Irregular. 

6     5 

8  7 

29    28 

23  23 

19  20 

24  26 
26    32 
35    36 

22  24 

23  22 
-VI\ 

82/38 

20  26 
46    45 
26    24 

58    55 

72  72 

73  75 
64    62 
62    57 
56   57 

74  74 
62    66 

52    50 

54  51 

55  53 
72    72 

86    86 
90    91 
90    91 

84  86 

88  90 

89  89 
96    93 
86    86 

86  87 

85  87 
89    85 

87  90 

1  Leiden  MoBeum. 
SCALE  FORMULA  19-17  (—IV). 


U.S.N.M. 
No. 

Sex. 

Ventrab. 

Neck. 

Body. 

21— IV. 

19-IV. 

17oont. 

50266 
50274 

50293 
50294 
50306 

Male 

...do 

Female.... 

...do 

...do 

157 
154 

145 
150 
149 

7    6 

6  5 

7  7 
6    7 
6    6 

88    88 
82    82 

84    83 

84    85 
91    90 

SCALE  FORMULA  19-17-15  (—IV,  —HI). 


U.S.N.M. 
No. 

Sex. 

Ventrals. 

Neck. 

Body. 

21-IV. 

19-IV. 

17— ni. 

ISoont. 

50258 
50299 

50302 

50311 

50289 
50303 

Male 

...do 

...do 

...do 

Female.... 
...do 

153 
159 

156 

155 

145 
140 

2          2 

5  5 

6  6 
6           6 

77    81 
82    83 

84    85 

77    77 

80    82 
73    77 

-VI\ 
129/142 
132    136 
141    140 

.  115    117 

122    121 
125    136 

SCALE  FORMULA  19-17-15-13-16  (—IV,  — m  BT.    —VI  LT.,  —X,  +X). 

No.  60276,  female,  ventrals  160.  On  the  neck  the  IV  row  on 
the  right  and  the  Y  row  on  the  left  are  suppressed  at  the  level  of  the 
seventh  ventral.  On  the  body  the  IV  row  is  suppressed  on  the  right 
at  the  seventy-third,  and  the  left  at  the  seventy-jBfth  ventral,  leav- 
ing 17  rows;  the  III  row  on  the  right  at  the  one  hundred  and  fifth, 
and  the  VI  row  on  the  left  at  the  one  hundred  and  fifteenth  ventral 
are  suppressed,  leaving  15  rows;  the  row  on  either  side  of  the  median, 
the  X,  is  suppressed  on  each  side  at  the  one  himdred  and  tenth  ven- 
tral, leaving  13  rows;  these  13  rows  continue  to  a  little  before  the 
end  of  tlie  body,  when  the  X  row  reappears,  on  the  right  at  the  one 
himdred  and  thirty-eighth,  and  on  the  left  at  the  one  hundred  and 
thirty-ninth  ventral. 
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This  specimen  varies  from  the  normal  in  four  additional  characters, 
the  shields  involved  being  the  postocidars.  the  posterior  temporals, 
the  supralabials,  and  the  urosteges.  This  is  the  largest  number  of 
variations  found  in  a  single  specimen.  It  also  possesses  the  lowest 
number  of  scale  rows,  13,  that  has  been  recorded  in  this  species. 
The  reduction  is  brought  about  by  the  suppression  of  the  scale  row 
adjoining  the  median.  Doctor  Kuthven  has  demonstrated  that  the 
normal  sequence  of  suppression  in  ThamnopMs,  in  terms  of  the  max- 
imum number  of  rows,  23,  for  the  genus  is  the  V,  VI,  IV,  and  VII 
rows.*  These  are  adjoining  rows,  whereas  the  reduction  in  this  speci- 
men from  16  to  13  rows  was  brought  about  not  by  the  suppression 
of  an  adjoining  row,  but  by  that  of  one  several  series  away,  the  one 
next  to  tiie  median.  Some  10  species  of  Dipsadomorphinse  have  been 
examined  and  where  the  scale  formula  was  21-19-17,  19-17-15,  or 
17-15-13  the  sequence  of  suppression  was  first  a  lateral  row,  the  IV, 
and  then  the  row  adjoining  the  median;  or  the  sequence  was  reversed, 
and  the  row  adjoining  the  median  was  the  first  to  be  suppressed 
follow^  by  the  row  on  the  flank. 

BILATERALLY  ASYMMETRICAL. 

No.  50260,  male,  ventrals  163.  Anteriorly  there  are  19  rows.  On 
the  right  side  the  V  row  is  absent;  on  the  left  side  it  is  very  short, 
as  it  begins  at  the  level  of  the  thirty-ninth  gastrostege  and  is  sup- 
pressed at  the  forty-second.  Over  this  segment  of  ^e  body  there 
are  20  rows,  and  posterior  to  it  the  count  of  19  is  resumed.  The  IV 
row  is  suppressed  on  the  right  at  the  eighty-sixth  and  on  the  left 
at  the  eighty-fifth  gastrostege,  leaving  17  rows,  which  are  continued 
throughout.  It  will  be  noted  that  wis  series  of  three  scales  in  the 
V  row  on  the  left  side  is  an  intermediate  condition  between  the 
normal  19-21-19-17  type  and  the  reduced  19-17  tjrpe. 

No.  50313,  male,  ventrals  157.  On  the  neck  the  IV  row  is  sup- 
pressed on  the  right  at  the  fifth  and  on  the  left  side  at  the  sixth 
ventral.  Anteriorly  there  are  19  rows;  on  the  right  side  the  V  row 
is  absent,  on  the  left  it  begins  at  the  thirty-fifth,  and  is  suppressed 
at  the  forty-first  ventral;  over  this  short  segment  of  the  body 
there  are  20  rows.  Posteriorly  the  IV  row  is  suppressed  on  the 
right  at  the  eighty-third  and  on  the  left  at  the  eighty-second  ventral, 
leaving  17  rows  which  are  continuous  throughout.  It  will  be  noted 
that  liis  specimen  closely  approaches  the  19-17  type  except  for  the 
short  series  of  scales  in  the  V  row  on  the  left  side,  which  extends  over 
the  space  of  but  6  ventrals. 

OTHER  VARIATIONS. 

Besides  the  variations  in  the  scale  formula  the  specimens  vary  in 
eight  additional  dermal  characters.  The  shields  involved  are  the  pre- 
oculars,  the  postoculars,  the  anterior  temporals,  the  posterior  tempo- 
rals, the  supralabials,  the  infralabials,  the  anal,  and  the  urosteges. 


1  BuU.  61,  U.  S.  Nat.  Mtu.,  p.  17. 
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VARIATION  IN  PRBOCULAR8. 

The  normal  condition  is  a  single  preocular.  Where  two  exist  it 
is  due  to  the  fragmentation  of  the  lower  one-third  of  the  normal 
shield.  In  many  normal  specimens  the  lower  one-third  of  the  shield 
is  indented  at  the  margins  and  is  lighter  in  color. 

Pcront. 

1  normal 86 

1-2  asymmetrical 10 

2  bilateral 4 

VARIATION  IN  POSTOCULARS. 

The  normal  condition  is  three  shields.  Where  two  exist  it  is  due 
to  the  fusing  of  the  normal  middle  and  lower  shields  and  where 
there  are  four  it  is  due  to  the  normal  lower  shield  being  horizontally 
divided.  In  some  normal  specimens  the  lower  shield  is  enlarged  and 
shows  traces  of  a  tendency  to  become  divided. 

Peroeot. 

3  normal 80 

3-2  asymmetrical 10 

3-4  asymmetrical 6 

2  bilateral 2 

4  bilateral 2 

Variation  in  anterior  tbkporalb. 

Percent 

1  normal 94 

1-2  asymmetrical 4 

2  bilateral , 2 

variation  in  posterior  tekporals. 

Percent. 

•  2  normal 82 

2-3  asymmetrical : 12 

3  bilateral 6 

VARIATION  IN  BUPRALABIAL8. 

The  normal  condition  is  to  have  8  supralabials  with  the  fourth 
and  fifth  entering  the  eye.  Where  the  number  is  reduced  to  7  it  is 
due  to  the  fusing  of  the  normal  second  and  third  shields;  in  this 
type  the  third  and  fourth  enter  the  eye.  Where  the  coimt  is  in- 
creased to  9  it  is  due  to  the  dividing  of  the  normal  eighth  shield  into 
2  in  which  the  posterior  is  the  smaller. 

Percent. 

8  normal 94 

8-7  asymmetrical 4 

8-9  asymmetrical 2 

VARIATION  IN  INFRALABIAL8. 

The  normal  condition  is  to  have  10  infralabials.  Where  the  num- 
ber is  increased  to  11  it  is  due  to  the  normal  fourth  shield  being 
divided.  Where  it  is  decreased  to  9  it  is  due  to  the  normal  third 
and  fourth  shields  (33  per  cent),  the  normal  seventh  and  eighth 
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shields  (16  per  cent),  or  the  normal  eighth  and  ninth  shields  (50 
per  cent)  being  fused.  Where  the  coimt  has  been  still  further 
reduced  to  8,  it  has  been  due  to  the  normal  third  and  fourth  shields 
and  the  normal  eighth  and  ninth  shields  being  fused. 

Feroeot. 

10  normal 74 

10-1 1  a83niimetrical 6 

10-9  asymmetrical 12 

10-8  asymmetrical 2 

9  bilateral 4 

9-8  asymmetrical 2 

VARIATION  IN  ANAL. 

Percent. 

Entire 90 

Divided ^ 10 

VARIATION  IN  UROBTEGES. 

The  normal  condition  is  for  the  urosteges  to  be  paired  throughout. 
Many  occur  in  which  there  are  from  one  to  four  entire  shields;  an- 
other peculiarity  is  that  these  are  confined  to  the  first  half  dozen  at 
the  base  of  the  tail. 

Peroeot. 

Paired 72 

1  to  4  entire 28 

Extracting  from  these  data  shows  that  the  following  may  be  assumed 
to  be  the  normal  conditions: 

Peroeat 

Scale  rows. 19-21-19-17  66 

Pkeocular 1  86 

Postoculais 3  80 

Anterior  temporals 1  94 

Posterior  temporals 2  82 

Supralabials 8  94 

Infralabials .* 10  74 

Anal entire  90 

Urosteges paired  72 

The  following  table  shows  the  percentage  of  normal  individuals 
and  the  percentage  of  those  that  are  abnormal  in  one  or  more  charac- 
ters: 

Percent. 

Normal  in  all  characters 14 

Abnormal  in  one  character 44 

Abnormal  in  two  characters 20 

Abnormal  in  three  characters 14 

Abnormal  in  four  characters 6 

Abnormal  in  five  characters 2 

An  inspection  of  the  above  tables  does  not  evidence  any  grouping 
of  the  variations.  There  is  apparently  no  tendency  for  a  variation 
from  the  normal  in  one  character  to  be  associated  with  a  variation 
in  another  character. 
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TOK..47. 


SUMMARY  OF  VARIATIONS.^ 


U.S.N.M. 
No. 

Sex. 

Scalea. 

Oculars. 

Temporals. 

Labials. 

AnaL 

Urorteges. 

Pre. 

Port. 

Ant. 

Port. 

Supra. 

Inlra. 

6(083 
60804 
60300 

602S4 
60350 
603S3 
602M 
60366 
60366 
60367 
60368 
60300 
60270 
602n 
60273 
60376 
60378 
60284 
60306 
60397 
60310 
60312 
60314 
60306 
60253 
60357 
60261 
60263 

60270 
60203 
50206 
60308 
60906 
60816 
60256 
60274 
60303 
60204 
60306 
60258 
60209 
60302 
60311 
60289 
60303 
60276 
60313 
60260 

Male.... 
Female. 
...do 

...do.'.'.:: 

...do 

21-19-17 

do 

3 

10-11 

+ 

m-iv 

do 

19-21-19-17    .. 

2-3 

do 

3-3 

8-7 

10-9 

m-v 

do 

...do 

..do 

,    .do 

10-9 

4- 

n-iv 

do 

3 

...do 

do 

1-2 

...do 

do 

9-8 

...do 

..do 

do 

do 

3-3 

:::do::::: 

do 

1-2 

+ 

..do 

do 

3-2 

9 

m 

:::do::::: 

do 

..do 

do 

3-2 

:::dS::::: 

...do 

...do 

do 

ii-ui 
m-iv 

do 

fr-7 

9 

do 

...do 

...do 

do 

m 

do 

...do 

do 

...do 

do 

3-4 

...do 

Female. 
...do 

do 

m 

do 

2 

+ 

do 

1-2 

3-4 
4 

3 

10-11 
10-11 

...do 

do 

...do 

do 

...do 

...do 

do 

do 

1-2 
1-2 

10-9 

1-2 

4- 

III-IV 

ra-v 

...do 

...do 

do 

do 

2 

...do 

do 

1-2 

...do 

do 

2 

.  do.... 

do 

a-2 

8-4 

3-3 

...do 

do 

6^ 

'Femiii". 
...do 

19-17 

10-9 
10-9 

lU-IV 
IV-VI 

do 

do 

:::::: 

:::::: 

do 

...do 

do 

Male.... 

...do 

...do 

19-17-16 

3-3 

3 

2-3 



do 

* 

do 

10-8 

...do 

Female. 

...do 

...do 

Male.... 
...do 

do 

do 

do 

u-ni 
n 

19-17-16-13.... 

3-2 

2.3 

9-8 

Aty  iiuiietflcal . 

....'.do 



>  For  the  sake  of  clearness  the  normal  records  are  indicated  by  dsshes. 
I  Specimen  in  the  Leyden  museum. 
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POSITION  OF  THE  VISCERA. 

The  external  landmarks  of  the  principal  viscera,  in  terms  of  gas- 
trosteges,  are  as  follows : 


8ez 

M«lA 

FaniAlfl. 

Scale  n>w» ......... 

10-31-10-17 

11^21*10-17 

OastioBteges 

157 
20 
38 
73 
83 
100 
128 
120 
138 

50066 

153 
20 
40 
73 
85 
106 
127 
114 
130 

50268 

150 
36 
83 
60 
78 
03 
104 
130 
136 

50360 

163 
27 
35 
67 
83 
101 
127 
116 
144 

50260 

150 
28 
36 
60 
87 
104 
131 
116 
143 

50068 

156     164     150    153 
28      37      37      38 
36      37      36      36 
66      70      71      60 
80      86      83      86 
08     111     107     107 
127     127     120     126 
131     120     116    117 
141     143     130     135 

50264  50265  5025350067 

153 
27 
35 
65 
84 
110 
128 
121 
137 

50261 

150 
26 
35 
50 
70 
108 
125 
120 
133 

50262 

161 
28 
37 
71 
86 
100 
131 
130 
144 

50073 

156 
36 
34 
63 
79 
111 
131 
124 
141 

50370 

147 

Hflftrt  apex 

20 

Liver.  tfcT. 

30 

Liver.end 

m 

Gallbladder 

86 

ITf^npy,  right  t<p. 

107 

KidTwvi  Hiht  end . . . 

125 

ITfifnpy:  l^TTtfp 

117 

TTM^^  KftSd            

134 

TT.H.N.U.  pnTDbflr. 

50201 

In  this  table  are  recorded  specimens  in  which  the  scale  formula 
is  19-21-19-17,  the  normal  for  this  particular  geographical  region. 
If  compared  with  the  two  previous  tables  for  the  normal  scale  formula 
several  points  of  interest  may  be  elicited.  The  V  row  is  usually 
added,  giving  the  maximum  coimt  of  21  rows,  at  the  level  of  the  base 
of  the  heart,  and  becomes  suppressed  beyond  the  posterior  half  of  the 
liver  where  that  organ  begins  to  taper.  The  IV  row  is  very  con- 
stantly suppressed,  leaving  17  rows,  just  posterior  to  the  gall  bladder. 

There  is  no  variation  from  the  normal  position  of  the  viscera  in 
specimens  with  the  abnormal  or  less  frequently  occurring  scale 
formula.  Where  the  count  is  19-17,  the  IV  row  is  usually  suppressed, 
exactly  as  in  those  with  the  normal  formula,  a  little  behind  the  gall 
bladder. 

As  to  the  length  of  the  spinal  colxmm,  it  is  clear  that  whatever 
increase  or  decrease  in  the  nimiber  of  dorsal  vertebrae  that  takes  place 
in  an  individual  specimen  is  brought  about  by  the  addition  or  sub- 
traction of  vertebrae  in  that  part  of  the  column  that  is  between  the 
posterior  end  of  the  left  kidney  and  the  base  of  the  tail. 

HABITAT. 

The  Sausalito  Peninsula  is  boimded  on  the  east  by  San  Francisco 
Bay  and  on  the  west  by  the  Pacific  Ocean;  it  is  about  10  km.  long 
and  5  km.  wide.  The  hUls,  many  of  which  reach  an  altitude  pf  from 
200  to  300  meters,  are  almost  bare  of  trees.  The  valleys  are  deeply 
eroded  and  are  clothed  with  fairly  dense  groves  of  laurd,  scrub  oaks, 
manzanita,  and  willows.  In  all  the  canyons  the  brooks  cease  to  flow 
during  the  dry  season,  but  in  places  water  continues  to  trickle  and 
there  are  many  damp  spots  and  a  few  water  holes. 
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FOOD. 

There  is  a  big  salamander  population,  but  the  frogs  and  toads  are 
very  scarce.  As  the  garter-snakes  do  not  eat  the  salamanders,  and 
as  there  are  not  enough  frogs  to  support  them,  it  proved  instructive 
to  look  into  their  food  supply.  This  was  found  to  consbt  almost 
entirely  of  large  slugs,  of  the  genus  Ariclimax.  One  specimen  had 
eaten  a  small  rodent,  and  another  had  devoured  two  young  of  its 
own  species. 

This  diet  of  slugs,  eked  out  with  an  occasional  indulgence  in  canni- 
balism,  is  an  interesting  example  of  the  straits  a  species  may  be 
brought  to  when  its  normal  food  supply  is  not  obtainable. 
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RESULTS  OF  THE  YALE-PERUVIAN  EXPEDITION  OP  1911. 
ADDENDUM  TO  THE  HYMENOPTERA ICHNEUMONOIDEA. 


By  P.  R.  Mtees, 
Aid,  DiviHan  of  Insects,  UmUd  States  National  Museum. 


The  two  specimens  represented  in  the  description  of  this  species 
came  from  some  additional  material  submitted  for  study  after  the 
report*  by  Mr.  H.  L.  Viereck  was  written. 


TRACHTSPHTKUS  VBNUSTUS,  iww 

Type4oedlity. — Coropuna,  Peru,  14,500  feet. 

Ihfpe-^pecimea.—CsA.  No.  18186,  U.S.N.M. 

Male. — Lengthy  12  mim.  Head  shining  and  yeiy  finely  shagreened; 
sides  of  face  below  broadly  white,  the  white  narrowly  extending 
upward  along  inner  orbits  to  a  point  slightly  above  the  base  of  the 
frontal  pit;  clypeus,  mandibles,  malar  space  black  with  indistinct 
metallic  purplish  reflections  and  very  sparsely  punctured*;  cheeks 
*highly  polished  and  white  with  few  widely  separated  punctures  and 
hairs;  front  black  with  metallic  purplish  reflections;  vertex  black 
with  metallic  reflections  and  two  small  white  spots;  area  between 
ocelli  sparsely  punctured;  eyes  black;  palpi  black;  scape  black,  with 
indistinct  purplish  reflections  and  sparsely  punctured,  about  thlree- 
fourths  as  long  as  the  first  joint  of  flagel;  flagel  reddish  to  fuscous  at 
apex,  first  joint  distinctly  longer  than  second,  second  same  length  as 
third;  pronotum  purplish  and  somewhat  indistinctly,  coarsely 
striated;  mesonotum  purplish,  shining,  sparsely  punctured  except  a 
medial  area  running  back  from  anterior  margin,  which  is  closely  pimc- 
tured  and  bronzy  purplish  colored;  parapsidal  grooves  and  suture  on 
apical  mai^in  bronzy  purplish  colored;  mesopleur»  purplish  with 
bronzy  purplish  reflections  and  coarsdiy  rugose;  a  small  smooth, 
shining  area  with  a  few  punctures  at  base  of  pleursd  just  above  the 
stemauli;  scutellar  fovea  bronzy  purplish  colored;  scutel  purple, 
smooth  and  shiniog  with  a  few  pimctures;  metanotum  coarsely 
rugose,  purplish  with  bronzy  purplish  reflections;  propodeum  coarsely 
rugose,  bronzy  purplish  with  greenish  bronze  reflections;  all  cox» 
purplish  with  bronzy  purplish  reflections;  anterior  and  middle 
femora,   tibi»,   and  trochanters   bluish  with  purplish  reflections. 

I  Proo.  U.  8.  Nat.  Mas.,  vol.  44,  p.  4e0. 
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Tarsi  reddish;  claws  fuscous;  hind  femora  dark  reddish  with  bronzy 
purplish  reflections,  darker  inside  than  outside  especially  toward  the 
apex  and  base  where  it  is  nearly  black;  tibi»  and  spurs  reddish;  tarsi 
and  claws  black  except  fourth  joint  which  is  whitish;  first  abdominal 
segment  and  base  of  second  purplish,  remainder  of  second  and  all  of 
third  violaceous;  remainder  of  abdomen  white;  claspers  black;  wings 
dark  fuscous  with  violaceous  reflections;  petiole  smooth  and  polished, 
remainder  of  abdomen  finely  shagreened. 

Paratype  with  purplish  and  bluish  reflections;  apex  of  third  jointed 
hind  tarsi  as  well  as  fourth  segment  white;  hind  femora  uniformly 
reddish,  two  small  white  spots  on  vertex  are  replaced  by  a  white  band. 
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NEW  PEARLY  FRESHWATER  MUSSEL  OF  THE  GENUS 
HYRIA  FROM  BRAZH.. 


ByL.  S.  FbiebsoN; 
OfFritrmya,  Louinana. 


While  looking  over  the  Lea  collection  in  the  United  States  National 
Museum  the  shell  to  be  described  below  was  noted,  the  label  attached 
to  it  being  "  Hyria  corrugata,  from  the  Amazon  River,  Brazil,  from 
Captain  Brown/'  It  differs  so  much  from  that  species  indeed  as  to 
be  only  placed  in  Hyria  on  account  of  the  radial  beak  sculpture,  and 
epidermis.  The  shell  resembles,  perhaps,  the*  Pmodon  hrowniarms 
Lea  more  than  it  does  the  ordinary  Hyrias,  but  that  shell  is  smooth, 
and  the  teeth  differ  considerably.  The  shell  is  decidedly  novel,  and 
really  appears  to  be  a  connecting  link  between  the  genera  Eyria  and 
Diplodon.  (It  is  not  impossible  that  this  species  may  be  the  "  Hyria 
TiumUia  Troschel,"  impublished  so  far  as  I  am  aware,  a  species  said 
to  be  from  Guiana,  and  referred  to  by  Wiegmann  in  1847,  the  name 
being  suggestive.) 

HTRIA  AMAZONIA.  iww^pwlM. 

Plate  12. 

Shell  small,  solid,  triangular,  inflated.  Length,  4;  height,  2.7; 
diameter,  2  cm.,  narrow  in  front,  and  almost  square  with  the  base, 
which  is  straight  almost  to  the  posterior  end,  where  there  is  a  hint  at 
a  sulcus.  The  dorsum  is  nearly  straight,  rising  into  a  slight  wing, 
which  in  the  type-specimen  is  just  behind  the  middle.  The  posterior 
end  descends  rapidly  to  the  rounded  posterior  point.  The  beaks  are 
heavily  radiately  corrugated,  breaking  up  in  the  center  of  the  shell 
into  pustulations,  and  becoming  smooth  next  to  the  margin.  Epi- 
dermis dull  reddish  brown,  without  other  markings.  The  cavity  of 
the  shell  is  tray  shaped,  beak  cavities  very  shallow.  In  the  left  valve 
there  are  two  laterals,  short,  and  remote  from  the  cardinals,  of  which 
there  is  one  low,  compressed,  and  nearly  vertical,  in  front,  and  a  hint 
of  another  just  beneath  the  beak.  In  the  right  valve  there  is  one 
lateral  and  one  low  ragged  split-up  cardinal.  The  protractor-pedis 
scar  is  either  absent  or  placed  above  the  adductor  scar,  and  is  very 
small,  confluent  behind.  Nacre  white  and  purplish  (somewhat  dis- 
eased in  the  center  of  the  type-specimen). 

IVp«-— Cat.  No.  83877,  U.SJf  Jkl. 

PnooBBDiNQS  U.  8.  National  Museum,  Vol.47— No.  2063. 
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HYRIA  AMAZONIA  FRIERSON. 

For  EXPLAftATION  OF  PLATE  6EE  PAGE  363. 
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DESCRIPTIONS  OF  NEW  SPECIES  AND  GENERA  OF 
LEPIDOPTERA  FROM  MEXICO. 


By  BjiBRisoN  G.  Dtab, 
Custodian  of  Lepidopteray  United  Staies  NatUmal  Mtueum, 


This  is  the  fourth  paper  ^  dealing  with  new  Lepidoptera  from  Mexico 
which  have  recently  been  incorporated  in  the  collections  of  the 
National  Museum.  The  material  was  received  almost  entirely  from 
Mr.  William  Schaus  and  Mr.  Roberto  Mflller. 

The  present  paper  comprises  descriptions  of  135  new  species,  1 
new  subspecies,  20  new  genera,  and  references  to  the  synonymy  of 
7  previously  known  species. 

Family  AGAPETIDAE. 
Genus  EUPTYCHIA  HUbner. 

XUPTTCHIA  SmVALRNS,  IMW  ^ertw. 

Dark  brown  with  slight  ocherous  tmt;  fore  wing  immarked  in  the 
male,  with  two  reddish  bands  and  a  bent  discal  mark  dose  to  sub- 
costal in  the  female.  TTind  wing  of  Inale  with  two  or  three  black 
shaded  submargmal  spots,  of  the  female  with  the  spots  more  distinct 
and  an  irregularly  angled  and  dentate  median  line,  not  attaining  the 
margin  and  followed  by  a  light  shade.  Below  the  fore  wing  with  two 
reddish  bands  and  discal  mark  as  in  the  female  above;  also  a  crenulate 
submargmal  line,  beyond  which  the  groxmd  color  is  deep  brown. 
Hind  wing  deep  brown  with  two  red-brown  lines;  the  inner  angled 
on  vein  5  and  median  vein,  the  outer  doubled,  yellowish  filled,  angled 
on  subcostal  and  the  yellow  spreading  out  to  apex,  squarely  dis- 
located on  veins  2-4;  beyond  it  a  light  purplish  area;  a  submaiginal 
silver  line  forming  two  loops  at  veins  1-3,  followed  by  two  oval 
ocelli,  black,  yellow  ringed,  with  double,  outwardly  eccentric  silver 
arcs,  then  two  elongate  pure  silver  spots  without  edges  or  pupils, 
situated  in  the  interspaces  of  veins  5-7.    Expanse,  37-40  mm. 

Type.—VLsle,  No.  16476,  U.S.N.M.;  San  Buena  Ventura,  Puebla, 
Mexico,  May,  1913  (R.  MftUer).  Also  four  males  and  one  female, 
Jalapa,  Mexico  (Schaus  collection). 

1  The  preoedlng  papers  were  published  as  follows: 

No.  1742,  Prooeedings  United  States  National  Museum,  voL  38,  pp.  22»-273,  Jmie  7, 1910. 
No.  1885,  Proceedings  United  States  National  Mnsenm,  toI.  42,  pp.  39-106,  Mar.  0, 1912. 
No.  1961,  Proceedings  United  States  National  Museum,  vol.  44,  pp.  279-324,  Feb.  11, 1913. 
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Fanuly  RIODINIDAE. 
Genus  ANCYLURIS  Hubnep. 

ANCTLURIS  mCA  MORA,  m 


Female. — ^Band  of  fore  wing  narrower  than  in  inca  Saunders  and 
terminating  at  vein  2 ;  spot  on  costa  of  hind  wing  smaller  and  shorter. 

Males. — Band  of  fore  wing  oblique,  reaching  tomus.  Hind  wing 
with  no  yellow  above;  beneath  with  a  small  white  spot  near  tomus 
and  a  larger  orange  one  above  it. 

Cotypes. — ^Male  and  female,  No.  16441,  U.S.N.M.;  Santa  Rosa, 
Vera  Cruz,  Mexico,  August,  1906  (W.  Schaus). 

Family  HESPERITDAE. 
Genus  MYSCELUS  HUbner. 

MTSCBLUS  PERISSODORA,  IM 


Dark  red-brown,  scarcely  bronzy;  fore  wing  with  the  costa  shaded 
with  black  over  cell,  the  veins  black;  three  large  hyaline  spots  across 
middle  of  wing,  a  quadrate  one  in  cell,  somewhat  larger  rectangular 
one  below  vein  3  and  a  triangular  one  below  vein  2;  a  subapical 
row  of  hyaline  spots,  five  in  a  curved  row,  the  upper  three  wedge- 
shaped,  progressively  larger,  then  a  small  one,  then  a  narrow  one; 
two  spots  below,  the  upper  notched,  the  lower  rounded,  separated 
by  vein  4.  Hind  wing  red-brown  with  central  dusky  shaded  band. 
Beneath  the  fore  wing  is  blackish,  the  spots  repeated,  the  base  light 
yellow  nearly  to  the  band  of  spots.  Hind  wing  black,  the  basal  half 
pale  yellow,  cut  by  a  black  bar  on  inner  margin  and  followed  by  some 
scattered  yellow  scales.  Palpi  beneath,  pectus,  legs  and  base  of 
abdomen  pale  yellow.    Expanse,  52  mm. 

7Vp«— No.  15454,  U.S.N.M.;  Misantla,  Mexico,  June,  1912  (R. 
Mttller). 

Genus  PARATRYTONE  Godman. 

PARATRTTONB  APHRACTGIA,  new  species. 

Brown-black;  fore  wing  with  an  oblique  quadrate  yellow-hyaline 
spot  in  the  end  of  the  cell,  three  small  ones  beyond,  closely  continuous 
in  line,  a  narrow  one  above  vein  1,  large  one  above  vein  2  and  small 
one  above  vein  3,  there  in  an  oblique  line;  male  brand  oblique  from 
vein  1  to  3,  black,  smroimded  by  a  black  area.  Hind  wing  with  four 
yellow  spots  in  a  straight  row  between  veins  lb  and  5,  altematingly 
large  and  small.  Beneath,  fore  wing  with  the  markings  repeated, 
the  lower  spot  elongated  and  white;  a  black  shade  in  disk.  Hind 
wing  dark  red  shaded,  the  spots  repeated  in  white  and  in  addition 
three  others,  one  in  cell,  two  on  costa,  these  small.    Expanse,  32  nun. 

Type.—Usle,  No.  16442,  U.S.N.M.;  Popocatepetl  Park,  13,000 
feet,  Mexico  (W.  Schaus). 
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Genus  OCHLODHS  Scudder. 
OCHLODBS  SAMXHTA.  iMW^pacta. 

Black-browii;  a  little  bronzy  shaded;  male  brand  black,  oblique, 
from  vein  1  to  3;  three  spots  beyond  it,  the  one  above  vein  1  narrow, 
above  2  transverse,  both  yellow,  the  one  above  vein  3  quadrate, 
partly  hyaline ;  three  minute  hyaline  costo-subapical  spots.  Hind  wing 
with  a  band  of  three  joined  fulvous  spots  across  the  disk  between  veins 
2  and  7  or  a  little  beyond.  Beneath,  fore  wing  with  the  spots  repeated, 
enlarged,  the  lower  cuneiform  and  fulvous;  disk  black.  Hind  wing 
brown,  the  band  repeated  in  cameous  gray,  running  from  lb  to 
coeta  with  projections  on  the  outer  side  and  a  smaller  straight  band 
across  subbasally,  followed  by  a  dark  shade.    Expanse,  30  mm. 

Catypes.— Three  males.  No.  16443,  U.S.N.M.;  Sierra  de  Guerreo, 
Mexico,  May,  1911,  and  December,  1912  (R.  MttUer);  Guadalajara, 
Mexico  (W.  Schaus). 

Genus  THORYBES  Scudder. 
THORTBBS  UVYDBCA,  new  ipedei. 

Dark  brown,  overspread  with  light  chocolate  over  two-thirds  of 
fore  wing  and  all  but  margins  of  hind  wing.  Fore  wing  with  yellowish 
white  spots,  forming  a  straight  line  from  middle  of  costa  toward 
tomus,  two  minute  subcostal,  a  constricted  broken  hoiu*-glass 
shaped  one  in  cell,  emarginate  larger  one  above  vein  2  and  small  one 
below  it;  a  narrow  spot  beyond  the  line  above  vein  3  and  a  partly 
obsolete  curved  row  of  five  subapically;  fringe  checkered  black  and 
pale.  Beneath  fore  wing  black  on  the  disk,  yellowish  below  vein  2; 
spots  repeated  in  white,  enlarged,  the  apex  powdered  with  white 
and  showing  a  submarginal  row  of  white  powdery  limules;  hind 
wing  black,  white  powdered,  heavier  outwardly,  the  outer  half  nearly 
solidly  milky,  relieving  two  narrow,  very  irregular  mesial  black 
lines,  of  which  the  inner  is  connected  with  three  roimded  gray  areas 
and  another  of  these  areas  is  situated  below  costa  before  the  middle. 
Fringe  dark  with  a  black  basal  line,  slightly  checkered.  Expanse, 
48  mm. 

Type. — ^No.  18191,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico,  Jime, 
1913  (R.  Milller). 

Genus  PHOLISORA  Scudder. 

PHOUSORA  SMODORA,  newipedei. 

Deep  black;  head  touched  with  greenish  yellow,  collar  golden 
behind;  fore  wing  with  an  outer  row  of  nine  small  elongate  white 
spots  across  the  wing,  strongly  excurved  over  cell;  no  other  marking. 
Below  deep  black,  a  little  shining,  unicolorous,  the  veins  not  con- 
trasted. Palpi  beneath,  pectus  and  venter  of  abdomen  white. 
Expanse,  27  mm. 

Type. — ^Male,  No.  18192,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico, 
June,  1913  (R.  MttUer). 

Digitized  by  VjOOQIC 


868     .  PR0CEEDIN08  OF  THE  NATIONAL  MUSEUM.  tol.  47. 

Family  LITHOSIIDAE. 
NUDUR,  new  genus. 

Fore  wing  with  10  veins,  3  from  before  angle  of  cell,  4,  6  from  cross 
vein,  6  from  apex  of  cell,  7  to  10  coincident,  11  free.  Hind  wing  with 
3  from  close  to  angle  of  cell,  5  from  center  of  cross  vein,  6  and  7  coin- 
cident, 8  from  beyond  middle  of  cell.  Hind  tibia  with  4  small  spurs; 
palpi  slender,  porrect;  tongue  well  developed. 

Type  of  the  genus. — Nvdur  fr(ictivittarumy  new  species. 


NX7DUR  FRACnvITTARXTM,  m 

Fore  wing  ocher  yellow,  stained  with  red  around  the  markings; 
markings  dark  slate  color;  a  straight  band  from  base  to  middle  of 
outer  margin,  starting  from  a  small  basal  costal  mark;  a  short  band 
at  base  on  inner  margin  and  another  before  tomus;  two  oblique 
bands  on  costa,  starting  as  straight  costal  dots,  then  abruptly  swept 
outward  at  inner  and  outer  thirds,  respectively.  Hind  wing  dark 
rosy  with  small  dark  rounded  patch  at  apex.    Expanse,  18  nmi. 

Type.— Utile,  No.  15455,  U.S.N.M.,  Mbantla,  Mexico,  May,  1912 

(R.  MttUer). 

Genus  AFRIDA  Mbschler. 


AnUDA  COAOULATA.  nf 

Fore  wing  silvery  white;  a  purplish  brown,  black-edged  patch  on 
costa  at  base;  a  large  quadrate  one  on  middle  of  costa;  a  large  one 
on  outer  margin  extending  inward  centrally;  six  broken,  angular, 
black  lines  arising  from  inner  margin  to  cell;  two  dots  on  costa  before 
apex.  ]ffind  wing  whitish,  stained  with  gray,  especially  in  discal  dot 
and  margin.    Expanse,  18-21  mm. 

Coiypea. — ^Male  and  female.  No.  15456,  U.S.N.M.;  Tehuacan, 
Mexico,  September,  1908  (R.  Mailer);  Oaxaca,  Mexico  (Schaus 
collection). 

AHUD A  ZOBPmLA,  new  ^eriw. 

Fore  wing  silvery  white;  no  basal  dark  patch,  the  costal  area  a 
little  luteous  stained  within  the  irregular  broken  black  inner  line; 
central  costal  patch  rounded  below,  purple  brown,  black  outlined; 
marginal  patch  large,  extending  inward  centrally,  edged  with  black 
dots  and  dashes;  two  angular  lines  below  cell,  diverging  on  vein  1, 
the  space  between  them  luteous  stained.  Hind  wing  smoky  fuscous 
throughout.     Expanse,  15  nmi. 

Cotypes. — ^Male  and  female.  No.  16457,  U.S.N.M.;  Orizaba,  Mexico, 
July,  1910  (R.  Muller);  Juan  Vinas,  C!osta  Rica  (W.  Schaus). 

AFIUDA  ZOLDA,  new  tpedM. 

Fore  wing  silvery  white,  without  basal  or  costal  dark  patches; 
marginal  patch  large,  produced  inward  centrally;  inner  line  irr^^uliu*, 
angled  and  broken;  outer  line  sharply  angled  subcostally,  then 
nearly  even  and  close  to  marginal  patch,  broken  below;  two  dashes 
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on  costa  before  apex,  forming  a  broken  arc;  some  dots  and  dashes 
in  upper  edge  of  the  marginal  patch.  Hind  wing  fuscous  shaded, 
darker  on  the  apex.    Expanse,  18  mm. 

Type. — ^Female,  No.  16458,  U.S.N3f.;  Oaxaca,  Mexico  (Schaus 
collection). 

Family  ARCmDAE. 

Genus  HYALARCTIA  Hampson. 
HT ALARCTIA  TBPIC  A,  mm  ipedei. 

Pale  yellow,  translucent,  except  along  costa  and  inner  margin  of 
fore  wi^g;  veins  of  fore  wing  narrowly  lined  with  black.  Head  and 
collar  ocher,  two  small  black  points  on  collar  and  one  on  each  pat&- 
gium.  Black  lines  on  front  side  of  fore  and  mid  legs.  Expanse, 
39  mm. 

Type, — ^Female,  No.  16444,  U.S.N3I.;  Itapa,  near  Tepic,  Mexico 
(R.  MtiUer). 

Family  NOCTUTOAE. 

8nl>fhmil3r  ^a-RCyn^.^JEB. 
Genus  AGROTIS  Ochsenheinner. 

AOROnS  CHAB  AUD  AK A.  nsw  ipedei. 

CoUar  black,  with  a  yellow-white  Ime  in  front,  widening  to  the 
aides.  Fore  wing  slaty  gray  with  only  a  trace  of  brown,  the  costa 
broadly  yellow  clay  color  to  before  the  outer  Hne;  a  black  wedge  at 
base ;  cell  filled  in  with  black  before  and  between  the  stigmata ;  orbicu- 
lar and  renif orm  large,  of  the  ground  color,  defined  by  narrow  pale 
lines,  open  below;  inner  line  smooth,  pale,  incurved  in  an  arc  across 
submedian  space;  outer  line  smooth,  pale,  faintly  dark  edged,  ex- 
curved  from  costa,  subparallel  to  outer  margin  below;  a  pale  ter- 
minal line.  Hind  wing  pale  at  base,  fuscous  shaded  outwardly,  with 
dark  discal  spot  and  outer  line.    Expanse,  40  mm. 

Type. — Female,  No.  16477,  U.S.N.M.;  Zacualpan,  Mexico,  June, 
1913  (R.  Mttller). 

Named  in  honor  of  Mr.  Roberto  MUller's  correspondent  in  Zacual- 
pan, State  of  Mexico,  near  the  frontier  of  Guerrero,  Mr.  Alfredo 
Chabaud. 

AOROnS  DEUCATBSSA,  iMW^pectot. 

Collar  black  beyond  base.  Fore  wing  brown,  the  color  clear  in 
basal  space  and  beyond  outer  line,  shaded  with  blackish  centrally; 
costa  grayish  day-color  to  outer  line;  a  black  wedge  at  base;  cell 
filled  with  black  before  and  between  the  stigmata;  orbicular  creamy 
brown,  rounded  below,  open  above  and  joined  to  a  narrow  line  below 
costal  stripe  running  to  base;  claviform  black-outlined,  pale  brown 
filled;  renif  orm  brown  with  pale  edge  within  and  narrow  black  one 
without;  inner  line  smooth,  blackish,  double,  incurved  across  sub- 
84848*— Proc.NJi.voL47— 14 ^24 
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median  space;  outer  Hne  blacky  denticulate,  faintly  doubled,  ex- 
curved  a  little  over  veins  2-5;  sub  terminal  line  pale,  flexuous,  with 
a  blackish  mark  on  the  costa.  Hind  wing  whitish,  shaded  with  gray 
on  veins  and  costa;  a  round  discal  dot  and  traces  of  outer  line. 
Expanse,  33  mm. 

Type.—UvJie,  No.  16478,  U.S.N.M.;  Zacualpan,  Mexico,  May,  1913 
tR.MuUer). 

Genus  UFEUS  Grote. 

UFEUS  LURA,  mm  ipeclos. 

Dark  violaceous  brown,  finely  blackish  irrorate,  the  space  beyond 
the  outer  line  a  little  paler;  veins  and  lines  black;  inner  line  dbtinct 
only  below  the  cell,  pale-edged  inwardly,  forming  a  strong  angle 
outward  on  submedian  fold  and  a  sharp  one  inward  on  vein  1 ;  outer 
line  pointed  on  the  veins,  followed  by  pale,  bent  at  light  angles  just 
below  costa  and  parallel  to  it  for  a  short  distance,  then  roimdedly 
excurved  and  becoming  parallel  to  oyter  margin.  Hind  wing  uni- 
form smoky  fuscous.    Expanse,  38  nmi. 

Ti/p^.— Male,  No.  16479,  U.S.N.M.;  Mexico  aty,  Mexico,  June, 
1913  (R.  Muller). 

Genus  TIMORA  Walker. 

TIMORA  TBSSIPTA,  now  ipociei. 

Fale  yellow;  head  and  part  of  thorax  tinged  with  pink;  fore  wing 
pale  yellow,  a  broad  subterminal  band  of  pink  from  apex  to  tornus, 
curving  a  little  and  leaving  a  rather  wide  terminal  space  of  the  yellow 
ground  color;  a  short  band  at  base  along  submedian -fold,  and  a 
narrower  one  in  lower  part  of  cell.  Hind  wing  blackish,  paler  at 
base  and  costa.    Expanse,  20  mm. 

Ti/p^.— Male;  No.  18193,  U.S.N.M.;  Tehaucan,  Mexico,  September, 
1913  (R.  Muller), 

Genus  MISKLIA  Hubner. 
MISSUA  VERRUCA,  nam  tpedes. 

Fore  wing  blackish  gray;  a  black  dash  at  base,  cutting  the  black 
subbasal  half  line;  inner  line  black,  partly  relieved  by  white  borders, 
forming  three  arcs;  claviform  black,  pointed,  touching  the  outer  line; 
orbicular  minute,  circular;  reniform  white,  with  black  central  mark; 
outer  line  obsolete  above,  lightened  by  white  borders  below;  a  row 
of  black  dashes  along  costa;  subterminal  line  white,  wavy,  powdery; 
an  oblique  black  dash  above  tomus.  Hind  wing  whitish,  shaded 
with  fuscous  along  the  veins  outwardly  and  on  margin.  Expanse, 
22  mm. 

Type.— FemAle,  No.  15461,  U.S.N.M.;  Tehuacan,  Mexico,  Septem- 
ber, 1912  (R.  Mailer). 
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MI8BLIA  CBimtOCHLORA,  i 

Fore  wing  light  gray  tinged  with  violaceous;  median  space  shaded 
with  dark  oUve,  fully  below  the  cell,  between  the  stigmata  through 
the  cell  to  costa;  clayiform  covered  by  a  blackish  shade;  basal  field 
nearly  clear  of  markings;  orbicular  and  reniform  annular,  the  orbi- 
cular of  the  ground  color,  the  reniform  with  a  concentric  olive  ring; 
inner  line  black,  slender,  arcuate;  outer  line  excurved  over  cell  in  a 
sharp  point,  running  nearly  to  the  subterminal  line;  sub  terminal  line 
pale  with  dusky  edge,  flexuous,  faint;  margin  stained  with  olive. 
Hind  wing  sordid  whitish,  the  margin  broaidly  fuscous.  Expanse, 
26  to  29  mm. 

In  the  female  the  central  dark  olive  shade  is  absent,  showing  an 
elliptical  black-edged  claviform;  submarginal  space  violaceous 
shaded.    Expanse,  32  mm. 

Cotypes. — ^Two  males,  one  female,  No.  15462,  U.S.N.M.;  Misantla, 
Mexico,  December,  1911,  January,  1912  (R.  Miiller). 

Genus  ERIOPYGA  Guen6e. 

BRIOPYOA  BCCARSIil,  iMW  ipedM. 

Fore  wing  black,  shining,  the  only  marking  visible  beii^  the  lai^e, 
distinct  reniform,  which  is  oblique,  narrow,  white,  annular,  with  a 
slight  indentation  on  the  outer  side;  some  small  white  specks  on 
costa  toward  apex.  Hind  wing  whitish  at  the  base,  shaded  with 
blackish  over  apex  and  outwardly.    Expanse,  26  mm. 

Type. — ^Female,  No.  16446,  U.S.N.M. ;  Zacualpan,  Mexico,  August, 
1909  (R.  Muller). 

BRIOPTOA  MONOPIS,  m 


All  blackish,  the  only  distinct  marking  beii^  the  upright  oval 
white  reniform;  other  marks  very  faint;  orbicular  somewhat  more 
leaden  than  the  groxmd;  outer  and  subterminal  lines  traceable,  dark, 
even,  and  parallel  to  outer  margin.  Hind  wing  fuscous,  lighter  over 
the  disk  to  base,  showing  a  dark  discal  spot.    Expanse,  31  mm. 

Type.— Male,  No.  16481,  U.S.N.M.;  Zacualpan,  Mexico,  June,  1913 
(R.  Mtiller). 

ERIOFTOA  SncnPBNNA,  new  tpedM. 

Antennsd  of  male  pectinated;  dark  brown,  with  white  dots  along 
costa  and  outer  line,  giving  a  dotted  appearance;  reniform  white, 
broken;  other  lines  inconspicuous,  inner  and  outer  double,  paler- 
filled,  wavy,  subterminal  pale,  forming  two  arcs;  claviform  and 
orbicular  outlined  in  black,  rounded.  Hind  wing  with  dark  dot  in 
end  of  cell,  pale  over  disk,  veins  and  margin  fuscous,  fringe  white. 
Expanse,  25  mm. 

Type. — ^Male,  No.  16447,  U.S.N.M. ;  Tehuacan,  Mexico,  September, 
1910  (R.  Mailer). 
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ERIOFTOA  DIPLOPIS,  nsw  i 

Thorax  blackish,  collar  rusty  brown.  Fore  wing  blackish,  the 
lines  obsolete;  reniform  distinct,  white,  with  a  rusty  yellow  broad 
inner  edge;  orbicular  large,  black-edged,  somewhat  oblique,  filled 
with  the  ground  color;  an  irregular  shaded  and  dentate  black  sub- 
terminal  line  from  costa,  then  obsolete.  Some  black  between  the 
stigmata  in  the  female,  none  in  the  male.  Hind  wing  whitish  through 
the  center,  costa  fuscous,  darker  in  the  female  than  in  the  male. 
Expanse,  male,  28  mm. ;  female,  27  mm. 

Cotypes. — ^Male  and  female,  No  16480,  U.S.N.M.;  Zacualpan, 
.Mexico,  June  and  July,  1913  (R.  Mtiller). 

ERIOFTOA  ZERA,  new  ipedei. 

Blackish  brown,  uniform;  markings  obscure,  the  lines  black,  some- 
what thick,  the  inner  a  little  oblique  and  broken-segmented;  outer 
line  excurved  over  cell,  a  little  angled  and  dentated  by  obscure  fol- 
lowing points;  orbicular  a  dot;  reniform  pale  ringed;  sub  terminal 
line  with  thickened  black  inner  edge  followed  by  pale,  nearly  straight 
and  subparallel  to  margin.  Hind  wing  fuscous  brown,  a  little  lighter 
in  the  cell,  relieying  a  dark  discal  spot.    Expanse,  23-24  mm. 

Cotypes. — ^Two  females,  No.  16482,  U.S.N.M. ;  Zacualpan,  Mexico, 
June  and  July,  1913  (R.  Mtiller). 

The  markings  are  described  from  the  June  specimen;  in  the  July 
one  nothing  can  be  made  out  but  the  subterminal  line,  and  that  is 
obscure. 

ERIOFTOA  BORTHORODBS,  now  tpodM. 

Dark  brown,  the  markings  obscure;  lines  blackish,  crenulate,  the 
inner  line  edged  within,  the  outer  without  by  pale,  somewhat  spotted; 
inner  line  oblique;  outer  line  excurved  over  cell;  orbicular  and  reni- 
form pale-edged,  dark  ringed  or  filled,  a  dark  spot  in  lower  segment 
of  reniform;  subterminal  line  pale,  even,  rather  broad,  with  an  inward 
dent  subcostally,  distinct,  the  terminal  space  beyond  it  slightly 
paler  than  the  ground.  Hind  wing  fuscous,  lighter  over  the  cell, 
with  or  without  a  dark  discal  spot.    Expanse,  26  mm. 

Cotypes. — ^Two  females.  No.  16483,  U.S.N.M.;  Zacualpan,  Mexico, 
June,  1913  (R.  Mtiller). 

Genus  HYDROECIODES  Hampson. 

HYDROECIODBS  RBCTILINBA,  new  spedat. 

Fore  wing  light  purple,  shading  to  dark  bronze  on  outer  margin, 
where  this  color  forms  a  large  patch;  inner  markings  obsolete; 
outer  line  distinct,  straight,  white,  oblique  with  a  narrow  dark  inner 
edge.  Hind  wing  whitish,  tinged  with  purplish  gray  outwardly. 
Expanse,  29  mm. 

Type.—Uale,  No.  16448,  U.S.NJkI.;  Mexico  City,  Mexico  (R. 
Mtiller). 
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Genus  HYSSIA  Guen^e. 

HTSSIA  DBOSNSRANS,  nsw  tpedM. 

Light  reddish  brown;  a  large  area^  over  the  end  of  cell,  narrowing 
basally,  blackish;  lines  indistinct,  showing  as  irregular  transverse 
streaks,  the  outer  continuous  and  curved,  somewhat  dotted;  ter- 
minal space  moderately  and  evenly  a  shade  paler,  without  evident 
subterminal  line.  Hind  wing  pale  ocherous  whitish,  shaded  with 
fuscous  broadly  over  apex;  veins  and  discal  dot  gray;  terminal  line 
dark,  broken.    Expanse,  24  mm. 

Type. — ^Male,  No.  16484,  U.S.N.M.;  Zacualpan,  Mexico,  July,  1913 
(R.MuUer).  

HTSSIA  PLSNIPOTBiniA,  now  ipeciM. 

Fore  wing  dark  brown,  shaded  with  blackish;  a  black  dash  at  base 
on  submedian;  inner  line  double,  black,  paler  fOled,  forming  an 
arc  from  media  to  vein  1  and  from  1  to  margin;  claviform  a  broad 
black  arc;  orbicular  a  black  circle;  reniform  full,  black-edged,  filled 
by  ground  color  with  a  faint  concentric  ring  and  outer  white  edge; 
outer  line  double,  with  pale  brownish  filling,  the  outer  edge  very 
indistinct,  inner  edge  dentate,  the  line  sharply  excurved  beyond  cell; 
subterminal  line  flexuous,  pale  brownish,  preceded  by  indistinct 
black  dashes,  the  narrow  following  terminal  space  black-shaded. 
Hind  wing  whitish  in  the  male  with  fuscous  border,  veins  and  discal 
dot,  largely  fuscous  in  the  female.  Expanse,  male,  30  mm.;  female, 
25  mm. 

Ootypea, — Male  and  female,  No.  16485,  U.S.N.M.;  Zacualpan, 
Mexico,  June,  1913  (R.  Mttller). 

NEOMANOBIA,  new  genus. 

Proboscis  fully  developed;  palpi  upturned,  the  second  joint 
thickly  scaly,  the  third  smooth;  front  smooth,  rounded;  antennae  of 
male  ciliate;  eyes  large,  rounded;  head  and  thorax  clothed  with 
hair  and  hair-like  scales;  pro-  and  meta-thorax  with  spreading 
crests;  fore  tarsi  with  a  row  of  stout  spines  on  the  outer  side  of  first 
joint;  abdomen  without  crests. 

Type  of  {he  gefn/as. — Ne(ymanohia  {hyodes^  new  species. 

NBOBCANOBIA  THTODBS,  vtm  ipedM. 

Fore  wing  dark  brown-black,  the  reniform  discolorous,  red-brown, 
with  narrow  clay-colored  outer  edge;  other  stigmata  absolete;  lines 
black,  tiuckened,  crenulate,  subs^mented,  obscure;  inner  line 
oblique;  a  coarsely  angled  median  black  line  without  bordering  pale 
scales,  touching  the  reniform  inwardly;  outer  line  projected  over 
reniform,  doubled  centrally  by  a  row  of  remote  black  dots;  sub- 
terminal  line  rather  dis€nct,  black,  indented  subcostally  and  sub- 
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medially.    Hind  wing  brown,  shaded  with  blackish  on  outer  third; 
veins  and  small  discal  spot  black.    Expanse,  33  mm. 

Type. — ^Male,  No.  16486,  U.SJr.M.;  Zacualpan,  Mexico,  July, 
1913  (B.MttUer). 

8nl>fkxxiily  OTJCXJr.r.IIN*-A.B:. 
Genus  HOMONCOCNEMIS  Hampson. 

HOMONCOCinSMIS  PSAPmDOmBS,  MiWBpedM. 

Fore  wing  brownish  gray;  subterminal  line  white,  coarsely  and 
finely  wavy,  near  the  margin;  a  black  dash  on  submedian  fold  at 
base  and  termen,  edged  with  blackish  shades,  cutting  the  subterminal 
line;  a  blackish  shade  across  median  space  and  between  the  stigmata; 
inner  line  black,  sharply  angled  on  the  veins  and  folds,  double; 
orbicular  large,  round,  pale,  in  a  black  ring,  broken  above  and  below; 
reniform  less  pale,  large,  with  black  central  arc;  outer  line  black, 
denticulate,  curved  over  cell,  oblique  below;  black  streaks  on  the 
veins  in  subterminal  space;  fringe  spotted  black  and  white.  Hind 
wing  white;  a  terminal  fuscous  line,  enlarged  at  submedian  fold. 
Expanse,  35  mm. 

Type. — Male,  No.  16487,  U.S.N.M.;  Zacualpan,  Mexico,  June, 
1913  (R.Mttller). 

Subflnnily  -A.ORONYCTIN*-A.B3. 
Genus  L.UPEHINA  Boisduval. 

LXJPBRINA  CUPPBS,  m 


Bronzy  brown,  darker  in  median  space,  the  submarginal  space 
light  at  base;  lines  brown,  double,  paler,  somewhat  violaceous  filled; 
inner  line  coarsely  waved;  outer  line  excurved  over  cell  and  with 
black  points  on  veins  3  and  4;  orbicular  and  reniform  large,  slightly 
paler  than  the  median  ground  and  filled  with  violaceous  like  the 
lines;  subterminal  line  bronzy,  denticulate;  terminal  space  dark. 
Hind  wing  brown,  with  central  dark  band  and  narrow  terminal  line; 
fringe  of  both  wings  dark  with  basal  light  line.    Expanse,  31  mm. 

Type.—MeAe,  No.  16488,  U.S.NJd:.,  Zacualpan,  Mexico,  July,  1913 

(R.  Mttller), 

Genus  NOCLOA  Smith. 

NOCLOA^BZBHA,  nsw  ipedei. 

Fore  wing  comparatively  broad  and  short;  pale  yellow;  a  little 
irrorated  with  orange;  a  square  purple  patch  in  the  ceU  between  the 
obsolete  stigmata;  outer  line  slender,  dentate  and  excurved  above, 
preceded  by  three  purplish  patches,  two  in  the  excurve  opposite  cell, 
one  on  submedian  fold;  a  row  of  triangular  puiplish  patches  between 
the  veins  subterminally.    Hind  wing  pale  ocher.    Expanse,  24  mm. 

Type.— Male,  No.  18194,  U.SJ^^Jk£.;  Sierra  de  Guerrero,  Mexico, 
July,  1913  (R.Mttller). 
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Genus  ANTAPLAGA  Grote. 

AlfTAPLAOA  PRSPOIiTKNDTTA,  new  ipedei. 

Head^  thorax,  and  fore  wing  white;  inner  and  outer  lines  slender, 
black,  approximate,  the  space  between  them  filled  in  with  orange 
ocher,  induding  the  approximated  stigmata;  inner  line  tremulous; 
outer  line  angled  at  veins  3  and  6;  faint  mesial  line  excurved  in  cell; 
orbicular  white;  reniform  narrow,  white,  black  centered  and  black 
edged;  terminal  space  tinged  with  orange  at  margin,  the  veins  black 
lined,  with  illy- developed  intravenular  streaks  also.  Hind  wing 
blackish,  'the  termen  orange  tinted.    Expanse,  28-30  mm. 

Ootypes. — ^Two  males,  No.  18195,  U.S.N3£.;  Sierra  de  Guerrero, 
Mexico,  July,  1913  (R.  MttUer). 

CALOCEA,  ne^w  genus. 

Eyes  large,  round;  tongue  fully  developed;  fore  wing  with  areole; 
fore  legs  unarmed;  frons  with  large  prominence,  densely  roughened; 
abdomen  without  crests;  pro  thorax  with  divided  crest;  metathorax 
with  crest;  psdpi  upturned,  reaching  vertex  of  head. 

Type  of  the  gen/m. — Cahcea  eucraapedica,  new  species. 

CAIOCRA  EUCRASPBDICA,  iMW  ipedM. 

Basal  space  of  fore  wing  and  costa  centrally  light  tan-brown; 
median  space  light  bronzy  brown;  distal  dot  light  tan-brown;  lines 
brown,  faint;  inner  line  excurved,  reaching  to  origin  of  vein  2;  outer 
line  far  out,  strongly  excurved,  approaching  the  margin  centrally, 
double;  terminal  space  pink,  with  a  darker  rosy  triangle  on  costa 
beyond  outer  line.  Hind  wing  dull  brown,  the  margin  shaded  with 
sordid  rosy.    Expanse,  28  mm. 

Type.— Mole,  No.  15469,  U.S.N .M.;  Tehuacan,  Mexico,  July,  1912 
(R.  MuUer). 

Genus  STIRIA  Grote. 

STUUA  TACHTMORA,  new  spedat. 

Thorax  purple  brown;  collar  and  vertex  yellow;  fore  wing  olive 
grayish  on  basal  three-fourths,  then  narrowly  yellow,  the  mai^n 
shaded  with  red-brown,  the  fringe  dark  purple  brown;  a  broad, 
clouded  brown-black  band  across  middle  of  wing.  Hind  wing  white, 
a  little  sordid,  but  without  any  marginal  staining.    Expanse,  36  mm. 

Type. — ^Male,  No.  14444,  U.S.N.M.;  Mexico  City,  Mexico,  Sep- 
tember, 1912  (R.  Mttfler). 

STIRIA  inCTS,  new  tpedM. 

Head  and  collar  pale  yellow;  disk  of  thorax  dark  brown.  Fore 
wing  pale  yellow  with  a  broad  brown  shade  along  inner  margin  from 
base  to  outer  Une,  lightened  in  two  oval  patches  beyond  the  inner 
line;  lines  brown,  slender,  rather  faint;  inner  line  angled  on  submedian 
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fold;  outer  line  angled  between  yeins  6  and  7  and  running  out  in  a 
point  nearly  to  outer  margin;  orbicular  and  reniform  large  slender 
rings.  Hind  wing  whitish,  or  a  little  shaded  with  fuscous.  Expanse, 
24-26  mm. 

Cotypes. — ^Two  males,  No.  18196,  U.S.N.M.;  Zacualpan,  Mexico, 
September,  1913  (R.  Muller). 

STIRIA  AKOTRGPOUA.  n«w  ipedei. 

Head  and  thorax  ocher-whitish,  shading  to  blackish  gray  posteri- 
orly. Fore  wing  silver-gray;  lines  olive  brown  edged  with  pale 
yeUow  away  from  the  center;  inner  line  angled  on  submedian  fold; 
outer  line  starting  from  near  center  of  inner  margin  straight  toward 
apex  below  vein  6,  where  it  is  sharply  bent,  running  straight  inward, 
then  curved  to  costa;  fringe  mixed  with  brown.  Hind  wing  ocher 
whitish.    Expanse,  32  mm. 

Type.— Mile,  No.  16489,  U.S.N.M.;  Zacualpan,  Mexico,  July,  1913 

(R.  MtiUer). 

Genus  STIRIODES  Hannpson. 

8TIRIODBS  NTD  AR,  nsw  tpedM. 

Dark  olive  brown;  fore  wing  with  traces  of  inner  and  outer  dark 
lines,  smooth,  strongly  excurved;  subterminal  line  shown  as  a  dark 
patch  on  costa;  terminal  areas  paler.  Hind  wing  fuscous,  yellow- 
ish toward  base  and  fringe  yellow;  a  small  dark  discal  spot.  Expanse, 
22  mm. 

Type.— Male,  No.  16490,  U.S.N.M.;  Zacualpan,  Mexico,  July,  1913 
(R.  MoUer). 

like  8.  umbria  Druce,  larger,  hind  wing  paler,  the  lines  of  fore  wing 
less  distract,  more  curved,  the  median  not  as  distinct  as  the  others. 

8TIRIODBS  SUBSER  VIENS,  new  ipedei. 

Wiogs  longer;  body  more  robust  than  usuqI.  Ocherous  yeUow, 
color  of  S.  procida  Druce,  marked  with  brown;  inner  and  outer  lines 
brown,  shaded,  diffused,  the  inner  curved;  the  outer  incurved  below; 
a  broad  diffused  shade  spreading  over  most  of  median  space,  but  not 
completely  continuous;  orbicular  and  reniform  indicated;  a  brown 
costo-subapical  spot.  Hind  wing  fuscous,  the  fringe  yellow.  Ebc- 
panse,  22  mm. 

Type.—Femele,  No.  16491,  U.S.N.M.;  Orizaba,  Mexico  (Schaus 

collection). 

CACOFOTA,  new  genus. 

Tongue  well  developed;  palpi  upturned  to  near  middle  of  front; 
front  with  low  rounded  prominence,  transversdy  cut  below  by  a  deep 
groove,  below  which  is  a  large  plate;  eyes  large,  rounded,  smooth; 
tibisB  unarmed.  Hind  wing  with  vein  5  weak,  from  near  middle  of 
cross  vein. 

Type  of  the  genua. — Cacofota  inermis,  new  species. 
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CACOFOTA  INSRMIS,  m 

Fore  wing  long,  pointed  at  apex;  smooth  gray;  inner  line  black, 
ftom  costa  to  vein  1,  angled  subcostally  and  submedially,  faintly 
doubled  centrally;  orbicular  and  reniform  large,  similar,  discolorous 
red-brown  with  paler  edge  in  a  black  ring,  the  orbicular  oblique; 
outer  line  represented  by  a  few  scattered  spots;  subterminal  line  a 
faint,  pale  shade;  a  long  black  streak  on  vein  8;  terminal  dots  small. 
Hind  wing  creamy  whitish.    Expanse,  31  mm. 

3Vj>«.— Male,  No.  16492,  U.S.N.M.;  Zacualpan,  Mexico,  June,  1913 

(R.  MCiller). 

Genus  SPHIDA  Grote. 

SFBODA  PLBOSTIGMA,  new  ipedei. 

Fore  wing  reddish  brown  with  chocolate  shadings;  a  light  pinkish 
angular  area  at  base,  running  out  along  costa;  orbicular  and  reniform 
duU  red-brown  filled,  the  former  narrow,  longitudinal,  the  latter  full, 
obliquely  cut  below,  a  point  on  upper  comer,  the  costal  edge  not  well 
defined;  median  vein  and  branches  dark;  a  dark  faint  extra-mesial 
shade  line;  outer  line  slender,  scalloped  between  the  veins;  terminal 
space  purplish  gray,  with  darker  subsagittate  marks  on  the  veins. 
Hind  wing,  brown,  fuscous  broadly  on  margin.    Expanse,  52  mm. 

Type.—Femsle,  No.  15460,  U.S.N.M.;  Teapa,  Tabasco,  Mexico. 
September,  1912  (R.  Muller). 

Genus  TRACHEA  Ochsenheimep. 

TILACHBA  STTOIA,  new  spaeiM. 

Deep  brown-black;  ordinary  marks  indistinct,  except  the  reniform, 
which  is  rather  conspicuously  pale-bordered  outwardly;  lines  crenu- 
late,  the  outer  with  a  dupUcation  touching  the  ends  of  the  cusps; 
claviform  joined  to  the  outer  line  by  a  bar  on  submedian  fold ;  orbicular 
circular  with  a  central  dot;  reniform  large,  deeply  concave  outwardly, 
slightly  paler  than  the  wing,  black-edged,  with  a  pale  reddish  inner 
border  on  the  outer  side;  median  Hue  shown  on  costa  and  forming 
an  arc  in  cell;  three  white  dots  on  costa  before  apex;  subterminal  line 
very  faint,  followed  by  scattered  whitish  scales;  a  slender  crenulate 
terminal  line.  Hind  wing  white,  stained  with  blackish  on  the  veins 
and  broadly  so  on  the  outer  margin.    Expanse,  40  mm. 

Type, — ^Male,  No.  16445,  U.S.N.M.;  Mexico  City,  Mexico,  July, 
1911  (R.MOller). 

GORGORA,  new  genus. 

Fore  wing  with  accessory  cell,  vein  7  from  its  end,  8,  9  stalked,  10 
from  upper  side.  Fore  tibia  with  claw  on  outer  side;  front  with 
large,  roughened,  coarsely  granular  area;  palpi  short,  reaching  frons, 
coarsely  clothed. 

Type  of  the  genus. — Ghrgora  morga,  new  species. 
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OOROORA  MOROA.  m 

Black;  thorax  dorsaUy,  palpi  and  hairs  on  femora  orange.  Fore 
wing  shining  greenish  black,  the  marks  edged  with  dull  black;  a  large 
round  orange  discal  spot;  a  marginal  orange  band,  dentate  out- 
wardly, touching  termen  by  its  dentations  on  the  veins,  the  fringe 
black.  Hind  wing  black,  with  only  a  litUe  metallic  gloss.  Expanse, 
34  mm. 

Type.—Femalej  No.  16463,  U.S.NJil.;  Mexico  City,  Mexico,  Sep- 
tember, 1912  (R.  MttUer). 

Genus  TROGOBLEMMA  Hampson. 
TROGOBLRMMA.  CACODOXICA,  mm  spadet. 

Fore  wing  with  the  outer  margin  excavate  in  its  upper  half,  leaving 
a  projection  at  middle;  red-brown,  irrorate  with  purplish  and  a  little 
red;  markings  illy  defined.  A  small  black  discal  dot.  Hind  wing 
light  fuscous.    Expanse,  15-20  mm. 

Coiypea, — ^Three  females.  No.  15464,  U.S.NJil.;  Orizaba,  Mexico 
(Schaus  collection);  Juan  Yinas,  Costa  Rica,  November,  1909  (W. 
Schaus). 

Very  close  to  T.  modesta  Schaus,  described  from  Costa  Bica,  but 
which  I  have  also  from  Jalapa,  Mexico.  In  the  female  of  modesta  the 
hind  wings  are  pale  with  a  curved  extrardiscal  gray  band,  which 
beneath  is  strongly  arcuate  and  submacular.  In  cdcodoxica,  the  hind 
wings  of  the  female  are  entirely  fuscous  shaded,  the  band  beneath 
shaded,  obscure  and  only  slightly  arcuate.  Mr.  Schaus's  Costa  Rican 
specimen  was  identified  by  him  as  the  female  of  modesta. 

Hampson's  description  of  the  genus  is  in  error  in  the  statement 
' 'Proboscis  absent."  It  is  true  that  in  the  type-specimen  of  T. 
acutalis  Schaus  the  tongue  is  absent,  but  it  has  been  broken  off,  and 
is  plainly  visible  in  other  specimens  before  me  from  the  same  locality. 
The  lai^e  discal  spot  of  the  type  is  a  variation  only,  the  other  speci- 
mens showing  minute  discal  dot  or  replaced  by  a  large  white  patch. 
A  similar  variation  occurs  in  T.  mx^desita. 

Genus  PARANGITIA  Hampson. 

PARiLNOITIA  MOSAICA,  nsw  ^ertw. 

Olivaceous  brown,  heavily  shaded  over  a  light  clay  color,  that 
appears  only  about  anal  angle;  claviform,  orbicular,  and  renifonn, 
round,  light-ringed,  forming  a  close  group  of  similar  spots;  lines 
slender,  black,  dentate,  not  contrasted,  the  outer  excurved  over  cell; 
an  oblique  white  mark  across  apex,  dentate  outwardly;  submarginal 
line  wavy,  defining  a  mottled  darker  terminal  area.  Hind  wing 
blackish,  a  little  bronzy,  darker  on  the  maigin.    Expanse,  21  mm. 

Type. — ^Male,  No.  16465,  U.SJ^3£.;  Orizaba,  Mexico  (Schaus  col- 
lection). 
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PARAVOmA  CBNTROCHALCA,  m 

Fore  wing  brown  with  metallic  bronzy  reflection,  especially  on 
median  area;  base  somewhat  darker,  limited  by  the  inner  line,  which 
is  black,  slender,  dentate  on  subcosta  and  vein  1 ;  discal  marks  pale- 
ringed,  similar,  in  a  group  of  three,  the  reniform  a  little  constricted; 
outer  fine  blackish,  obscure,  excurved  over  cell;  subterminal  line  pale^ 
waved,  preceded  by  dark  dashes  subapically  and  followed  by  a 
darker  terminal  space.  Bind  wing  black,  a  little  bronzy.  Expanse, 
26  mm. 

Type. — Female,  No.  15466,  U.S.N31.;  Jalapa,  Mexico  (Schaus  col- 
lection). 

Genus  ORUZA  Walker. 


ORUZA  COSTALIS,  new  i 

Fore  wing  gray  with  a  reddish  tint;  a  straight,  broad,  sordid 
creamy  white  stripe,  not  quite  touching  costa;  lines  straight,  slender, 
whitish;  median  space  blackish  shaded,  with  a  blackish  discal  mark; 
subterminal  line  whitish,  curved  from  costa  to  middle  of  outer  margin, 
sharply  dentate  below.  Hind  wing  colored  like  fore  wing,  with 
blackish  discal  dot,  white  extra-mesial  line  and  zigzag  submarginal 
one.    Expanse,  16  to  23  mm. 

Cotypes. — One  male,  two  females,  No.  15467,  U.S.N31.;  Misantla, 
Mexico,  June,  1912  (R.  Mtkller) ;  Orizaba,  Mexico  (Schaus  collection). 

Near  to  0.  cXbocosiaia  Druce,  but  the  costa  not  so  white  and  the 
zigzag  subterminal  line  present. 

ORUZA  ALBOCOSTAUATA  Packard. 

Acidalia  albocostaliaia  Packard,  Hayden  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  10, 

1876,  p.  336. 
Cotymbia  albooostaUata  Hulst,  BuU.  62,  U.  S.  Nat.  Mus.,  1903,  p.  292. 
PUanectyptera  alhocostaliata  Dtar,  Can.  Ent.,  vol.  39, 1907,  p.  209. 

This  North  American  species  falls  here.  It  has  been  placed  among 
the  Geometrid®  until  recently. 

Genus  BHYOCODIA  Hampson. 

BRTOCODIA  ULACmA,  nawipecies. 

Yellowish  gray  at  base,  the  lower  part  of  median  space  dark 
lilacine;  area  beyond  the  outer  line  pale  lilacine,  contrasting;  inner 
line  black,  waved,  faint  above;  orbicular  indicated;  a  black  wedge 
before  the  reniform,  which  is  elliptical,  pale-fiUed;  outer  line  smooth, 
excurved  over  reniform;  subterminal  line  dark,  broken,  broadly 
shaded  on  costa.    Hind  wing  pale  gray.     Expanse,  17  to  19  mm. 

Cotypes. — Male  and  female,  No.  15468  U.S.N.M.;  San  Jos6  de 
Guaymas,  Mexico,  April,  1910  (L.  O.  Howard). 
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Genus  COBUBATHA  >Valker. 

COBUBATHA  DAMOZSLA.  new  tgtdM. 

Fore  wing  dark  silvery  gray  at  base,  a  slender  black  subbasal  line, 
indented  subcostally;  a  nearly  erect  median  blackish  shaded  line, 
bent  on  median  vein;  space  beyond  it  dark,  filled  by  many  lines  and 
shades;  reniform  white,  elliptical,  cut  outwardly  by  a  black  central 
patch;  six  coppery  and  whitish  alternating  lines  close  beyond  it, 
outwardly  oblique  above,  confused  below,  followed  by  a  black  sub- 
marginal  patch  centrally  and  a  large  dark  apical  truncate  triangle; 
a  slender  black  marginal  line,  preceded  by  white.  Hind  wing  dark 
fuscous,  with  slight  coppery  reflection.    Expanse,  15  mm. 

Type. — ^Female,  No.  15469,  U.S.N.M.;  Tehuacan,  Mexico,  August, 
1912  (R.  Miiller). 

COBUBATHA  DRSPTICA.  IMW  tgidM. 

Fore  wing  with  the  base  broadly  lilacine  gray,  nearly  unmarked, 
the  cbsta  dark;  terminal  half  of  wing  dark,  blackish  lilacine,  indis^ 
tinctly  marked  with  black;  an  inner  slightly  curved  bordering  line 
and  subapical  patch,  continued  as  a  broken  line  below  are  most 
distinct.  Bind  wing  blackish,  with  bronzy  reflection.  Expanse, 
13  mm. 

Type.— Mile,  No.  15470,  U.S.N.M.;  Tehuacan,  Mexico,  Septem- 
ber, 1910  (R.  MaUer). 

COBDBATHA  BUPROPTOPA,  new  vpedei. 

Fore  wing  with  the  basal  third  light  coppery  violaceous,  bounded 
by  a  curved  line;  middle  field  blackish,  coppery,  covering  the  stig- 
mata, which  are  hardly  visible,  bounded  by  the  outer  line,  which 
forms  a  loop  beyond  cell;  terminal  area  dark,  not  so  dark  and  solid 
as  the  median  area,  with  a  black  blotch  submarginally  below  costa 
and  a  smaller  one  below  near  the  middle.  Hind  wing  black,  with 
bronzy  tint.    Expanse,  11  to  12  min. 

Cotypes. — Two  females,  No.  15471,  U.S.N.M.;  Guadalajara  and 
Jalapa,  Mexico  (Schaus  collection). 

COBUBATHA  MOITADA,  new  vpedei. 

Fore  wing  with  the  basal  half  light  coppery  brown,  with  a  dark 
shade  on  costa;  outer  half  violaceous  blackish,  the  dividing  line 
black,  shaded,  erect;  a  black  shaded  subapical  mark  from  costa  is 
the  only  marking  visible.  Hind  wing  black,  with  bronzy  reflection. 
Expanse,  12  nmi. 

Type.— Female,  No.  15472,  U.S.N.M.;  Jalapa,  Mexico  (Schaus 
collection). 

Resembles  dreptica,  described  above,  but  darker,  the  pale  basal 
area  less  contrasted,  smaller,  and  boimded  by  a  straight  not  curved 
line. 
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COBUBATHA  lOLLIDICB,  new  ipecies. 

Fore  wing  with  the  base  broadly  leaden  gray,  the  rest  cupreous 
blackish;  inner  hne  broad,  waved,  violaceous  gray;  outer  line  simi- 
lar, not  far  out,  strongly  and  narrowly  excurved  at  cell;  orbicidar 
and  reniform  marked  by  leaden  scales  and  black  arcs,  obscure; 
subterminal  line  violaceous  gray  with  accumidations  of  black  scales 
forming  irregular  spots  centrally;  some  black  streaks  in  the  fringe 
below  apex.    Hind  wing  fuscous  blackish.    Expanse,  13  mm. 

Type.—Us\e,  No.  16493,  U.S.N.M.;  Tehuacan,  Mexico,  AprU, 
1913  (R.  Miiller). 

Genus  OZARBA  >Valker. 
OZASBA  SBMIPOTBimA,  new  tgtdM, 

Small;  narrow-winged;  fore  wing  dark  brown,  the  reniform  pale 
cameous,  with  i^  similar  spot  joined  to  costa,  forming  an  oblique 
narrow  bar  with  a  blunt  tooth  outwardly,  the  reniform  proper  edged 
with  deep  black;  a  dark  area  beyond  to  apex,  leaving  the  terminal 
space  broadly  pale,  narrowing  to  apex;  subterminal  line  obsolete; 
inner  line  faint,  forming  a  double  dash  on  costa;  outer  Hne  from 
lower  angle  of  reniform  to  inner  margin,  pale,  dark-edged,  straight. 
Hind  wing  pale  fuscous,  darker  on  the  margin.    Expanse,  13  mm. 

Typ^.— Male,  No.  16494,  U.S.N.M.;  Teapa,  Tabasco,  Mexico, 
April,  1913  (R.  Mttller). 

OZARBA  CHORUBA.  new  ^pedat. 

Fore  wing  warm  bronzy  reddish,  overspread  with  dark  lilacine 
gray  from  base  to  outer  line  and  from  beyond  this  in  a  triangle  to 
apex;  inner  line  faintly  indicated;  reniform  in  a  clear  space,  light, 
with  a  black  arc  within  and  dots  without;  outer  space  light,  con- 
tinuous with  reniform  area;  subterminal  line  dark,  vague,  wavy. 
Hind  wing  dark  brown,  margin  broadly  darker;  faint  dark  discal 
dot.    Expanse,  20  mm. 

Type.— Female,  No.  10548,  U.S.N.M.;  Jalapa,  Mexico  (Schaus 
collection). 

Genus  EUSTROTIA  HUbner. 


BD8TROTIA  mVBTBRATA,  new  I 

Fore  wing  gray,  with  fine  indistinct  cross  lines;  an  inner  deep 
black  band,  broad,  curved,  rising  from  the  inner  margin  to  half  across 
the  cell,  where  it  narrows  and  continues  very  slenderly  to  costa; 
termen  very  narrowly  and  fringe  black,  forming  a  point  of  the  gray 
ground  outward  about  vein  4;  discal  dot  (reniform)  a  small  trace; 
a  faint  dark  doud  on  costa  subapically.  Hind  wing  dark  fuscous. 
Expanse,  18  mm. 

Typ^.— Female,  No.  16496,  U.S.N.M.;  Tehuacan,  Mexico,  July, 
1913  (E.  Mttller). 
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Genus  FRUVA  Gx»ote. 
FRUVA  vm  CUUS,  new  tpedat. 

Basal  half  of  fore  wing  nearly  black,  shaded;  apical  half  oliyaceous, 
dusted  with  white  scales;  markings  obsolete,  except  sUght  whitish 
flecks  on  costa  before  apex.  Hind  wing  ocherous  whitish,  more  or 
less  shaded  with  gray,  especially  along  margin.  Fore  wing  below 
pale,  with  a  broad  black  band  through  cell  and  fringe  black.  Ex- 
panse, 18-20  mm. 

Cotypes. — ^Two  females.  No.  16496,  U.S.N.M;;  Tehuacan,  Mexico, 
Jime,  1913,  and  August,  1912  (R.  Muller). 

Su'bfiBkxnily  BlJTTBnJlJNJLEl. 

Genus  EUTELIA  HUbner. 

BUTELIA  APrrHAN  A,  new  ^edet. 

Fore  wing  dark  brown;  inner  line  far  out,  whitish,  slender,  arcuate; 
a  light  space  beyond  in  cell;  reniform  whitish  outlined,  lumate, 
followed  by  a  large  elliptical  chocolate  brown  spot,  with  a  slight 
point  on  its  outer  comer;  outer  line  forming  the  outer  border  of  this 
spot,  whitish,  slender,  approaching  the  inner  line  below;  beyond  a 
broad  dull  red  shade;  margin  dark,  faintly  cut  by  the  whitish  sub- 
marginal  line;  a  chocolate  brown  triangular  patch  before  apex, 
edged  with  white.  Hind  wing  white  at  base,  the  margin  broa3ly 
dark  brown,  joined  to  a  discal  spot.    Expanse,  25  nmi. 

Type, — ^Male,  No.  15473,  Sierra  de  Guerrero,  Mexico,  August,  1912 
(R.  Mtiller). 

8xil>fkmily  NOOmUNAJm. 
Genus  ANOMIS  HUbner. 

AN OMIS  OTMNOPU8,  imw  vpedei. 

Fore  wing  bright  reddish;  lines  dark  red,  edged  with  powdery 
lilacine;  inner  line  flexuous,  slender;  outer  strongly  excurved  over 
cell,  wavy,  erect  and  nearly  straight  below  median  vein;  terminal 
space  darker  shaded,  the  subterminal  line  macular,  dark,  the  spots 
separated  below.  Hindwing  imiform  blackish.  A  large  swelling  at 
base  of  costa  of  forewing  of  male.    Expanse,  30  mm. 

Coiypes. — ^Two  males.  No.  15474,  U.S.N.M.;  Cordoba,  Mexico, 
May,  1906  (W.  Schaus);  Tuis,  Costa  Rica,  June,  1907  (W.  Schaus). 

ANOMIS  EUCTSTICA,  naw  ipecies. 

Forewing  purplish  brown,  stained  with  bright  red  on  the  lower 
half;  lines  brown;  a  dark  patch  at  base  on  inner  margin;  inner  line 
coarsely  waved;  outer  excurved  above,  wavy,  straight  below  from 
median  vein;  discal  dots  dark,  obscure,  or  a  white  patch  in  lower 
part  of  reniform;  margin  darkly  shaded;  subterminal  line  continuous, 
broadly  shaded,  waved.    Bindwing  dark  brown.    Male  with  a  swell- 
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ing  at  base  of  costa  of  forewing;  anal  tuft  white;  hind  tibiae  with 
long  dense  hairs.    Expanse,  33  mm. 

Cotypes. — ^Three  males.  No.  15475,  U.S.N.M.;  Jalapa,  Mexico 
(Schaus  collection). 

ANOBilS  CATAOOBLUS,  new^pedat. 

Forewing  brown  with  ocher  tint,  the  markings  dark  brown;  a 
patch  at  base  on  inner  margin;  inner  line  slender,  irregularly  dentate, 
oblique,  reaching  inner  margm  near  middle;  orbicular  a  ringlet;  reni- 
form  a  large  somewhat  quadrate  blotch;  outer  line  slender  excurved 
above,  wavy,  forming  a  sinus  below  reniform;  subterminal  line 
shaded,  wavy.     Hind  wing  dark  brown.    Expanse,  36  nmi. 

Cotypes. — ^Two  males,  No.  15476,  U.S.N.M.;  Orizaba,  Mexico,  May, 
1908  (R.  MuUer);  Jalapa,  Mexico  (Schaus  collection). 

Genus  EULEPIDOTIS  HUbner. 

BULBPmOTIS  SUPFURA,  imw  species. 

Silvery  white;  head  and  collar  dark  brown;  fore  wing  with  a  dark 
brown  oblique  band  from  middle  of  costa  to  tomus;  a  curved  slender 
band  from  outer  third  of  costa  to  tomus,  the  space  beyond  purplish 
brown.  EQnd  wing  white,  yellowish  tinged  on  margin;  a  shaded 
quadrate  apical  brown  patch;  a  double  black  spot  before  the  tooth 
on  margin,  preceded  by  brown  and  silvery  scales  and  a  short  brown- 
ish line.    Expanse,  33  mm. 

Cotypes. — Six  specimens,  No.  15477,  U.S.N.M.;  Cordoba,  Mexico, 
February,  1908  (F.Knab);  May,  1906  (W.  Schaus);  Orizaba, Mexico 
(Schaus  collection);  Aroa,  Venezuela  (Schaus  collection). 

Close  to  P.  electa  Dyar,  but  hind  wing  whiter,  with  orange  only 
marginally  between  the  spots;  purple  color  of  fore  wing  duller,  mar- 
ginal area  divided  into  a  paler,  more  lilaceous  inner  half  and  darker 
outer  half  by  a  pale  ray. 


BULBPnX>TIS  SnOBCASnCTA,  new  i 

Bright  green;  tip  of  the  abdomen  orange;  fore  wing  uniform  green, 
with  three  very  slender  dark  brown  lines  from  costa  to  inner  margin, 
approaching  each  other  somewhat  below,  the  inner  with  a  roimd 
black  spot  on  submedian,  the  outer  with  a  small  spot  beyond  it  above 
vem  3,  the  line  itself  faintly  duplicated.  Hind  wing  with  a  broad 
green  ray  through  the  disk  expanding  on  margin  and  a  small  one 
along  submedian,  the  apex  and  tomus  broadly  bright  orange;  a  brown 
patch  before  margin  in  the  orange  part  followed  by  a  Httle  black 
speck  in  the  green.  Beneath,  pale  silky  green,  washed  with  orange  at 
anal  angle  of  hind  wing.    Expanse,  38  mm. 

Cotypes. — ^Two  males.  No.  16103,  U.S.N.M.;  Orizaba,  Mexico,  June, 
1911  (B.  Mdller)  and  one  without  further  data  (Schaus  collection). 
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EULBPIDOTIS  OLAUCOPASA,  m 

Bright  grass-green;  fore  wing  with  three  faint  dark  subparallel 
lines,  converging  a  little  on  inner  margin;  fringe  brown.  Hind  wing 
green,  a  short  projection  in  the  middle  of  the  margin,  with  a  little 
speck,  half  silver,  half  black  near  it;  a  small  partly  metallic  spot 
below  vein  2  submarginally.  Beneath  washed  with  pale  green,  no 
markings,  only  the  fringe  spotted  with  darker.    Expanse,  33  mm. 

Cotypes. — ^Pive  specimens,  No.  16104,  U.S.N.M.;  Jalapa,  Mexico 
(Schaus  collection);  Cordoba,  May,  1906  (W.  Schaus);  Orizaba, 
Mexico  (R.  Muller). 

BUIBPmonS  SYLPHA,  new  ipedM. 

Like  the  preceding,  except  in  the  hind  wings:  Costal  area  broadly 
washed  with  pale  orange,  an  orange  ray  in  submedian  fold  and  small 
streak  at  tomus;  prominence  on  outer  margin  more  rounded,  the  spot 
in  its  ultimate  projection,  not  before  it,  the  submarginal  spot  con- 
tinued by  a  faint  curved  line  up  to  the  costal  pale  area.  Expanse, 
32  mm. 

Cotypes. — ^Two  specimens.  No.  16449,  U.S.N.M.;  Avangarez,  Costa 
Rica,  July,  1909  (W.  Schaus) ;  Orizaba,  Mexico  (Schaus  collection). 

Genus  DYOMYX  Guen^e. 
DTOMTX  ORA,  new  species. 

Fore  wing  shaded  with  tan-brown  at  base  and  in  terminal  space  up 
to  vein  4;  costa  broadly  lilacine  gray;  median  space  jQlled  in  with 
dark  brown  below  up  to  middle  of  cell,  the  brown  extending  outward 
in  a  band  across  outer  line  to  termen;  lines  dark  brown,  slender;  sub- 
basal  half  line  reaching  submedian;  inner  line  oblique,  with  a  tooth 
on  discal  fold,  ending  in  a  reddish  patch  on  inner  margin;  median 
Kne  crossing  the  cell  just  before  the  reniform,  obscured  in  the  dark 
filling  below;  reniform  large,  lunate,  filled  with  the  violaceous  color 
of  the  costal  margin;  outer  line  excurved  from  costa  to  vein  2,  den- 
tate on  the  veins,  ending  in  a  small  round  ocellus  on  vein  1,  black  cen- 
tered, orange  ringed,  then  dusky;  a  subterminal  row  of  obscure  dots; 
a  terminal  dark  line;  fringe  interlined.  Hind  wing  brown,  dark 
brown  above  vein  5  in  an  even  line  to  base;  a  narrow  dark  brown  ray 
along  submedian;  two  brown  lines  across  the  disk,  dentate,  recurved 
about  vein  2  and  more  approximate  near  inner  margin;  at  their  fur- 
thest outcurve  some  dark  blue  powdering,  followed  by  two  black 
spots  on  the  margin,  each  preceded  by  a  white  arc;  a  broken  pale 
orange  line  opposite  middle  of  the  outer  margin;  fringe  dark  with  a 
pale  line  at  base.    Expanse,  45  mm. 

Type. — ^Male,  No.  16460,  U.S.N.M.;  Jalapa,  Mexico  (Schaus  col- 
lection). 
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DTOBCTZ  COirSBQUSNS,  nvw  ipeciM. 

Gray  brown,  slightly  bronzy;  fore  wing  with  the  lines  slender,  dark 
brown;  basal  half  line,  inner  line  and  median  line  all  oblique,  parallel; 
outer  line  bent  at  vein  6  and  3,  faint  below,  running  close  to  median 
line,  becoming  a  white  dash  above  inner  margin;  sub  terminal  line 
wavy,  faint.  Hind  wing  with  an  oblique  inner  line  and  parallel  mesial 
fine,  the  latter  becoming  submarginal  below  vein  2  and  dentate;  two 
black  spots  before  the  marginal  tooth,  joined  by  a  white  arc,  which  is 
preceded  by  blue  and  white  powdering.    Expanse,  38  mm. 

Cotypes. — Five  specimens.  No.  15478,  U.S.N.M.;  Orizaba,  Mexico, 
August,  1909  (R.  Mtiller);  Coatepec,  Mexico  (Schaus  collection); 
CShiriqui,  Panama  (Schaus  collection);  Aroa,  VenezuelA  (Schaus 
collection). 

Close  to  D.  egista  Bar,  but  the  white  mark  of  fore  wing  following 
the  median  line  instead  of  the  outer  line,  narrower,  straighter,  less 
pure  white;  reniform  full,  elfiptical,  not  narrow  and  lunate. 

Genus  ACHABA  Hubner. 

ACHASA  DSMBPA,  imw  vpedei. 

Light  gray;  fore  wing  with  the  base  above  vein  1  washed  with  pale 
brown,  mixed  with  black  irrorations ;  inner  line  black,  broad,  blotched 
on  costa  and  in  cell,  broken  on  vein  1,  outcmred  between  that  and 
inner  maigin;  median  space  light  gray,  irroate  with  black;  a  black 
dot  for  orbicular;  reniform  annular,  with  two  blotches  on  costa  above 
it;  median  shade  obvious  below  median  vein,  wavy,  indistinctly 
double;  outer  line  excurved  over  cell,  slender,  irregular,  incurved  to 
base  of  vein  3,  thence  straight  and  a  Httle  oblique,  broad  and  distinct 
to  inner  maigin;  a  brown  shade  following  this  line;  subtermlnal  lines 
shaded,  broken  into  spots  above,  of  which  one  large  one  occupies  the 
space  between  veins  4  and  6 ;  a  second  shaded  line  close  to  the  margin ; 
a  fine  crenulate  terminal  line;  fringe  whitish.  Hind  wing  whitish, 
powdered  with  black;  a  large  blackish  discal  mark,  three  slender 
crenulate  lines  between  this  and  margin;  terminal  lines  and  fringe  as 
on  fore  wing.    Expanse,  57  mm. 

Type. — Female,  No.  15479,  U.SJ>T31.;  Misantla,  Mexico,  July, 
1912  (B.  Mailer). 

Genus  CAMPOMETRA  Guen^e. 

CAMPOBCBTRA  8UHRSCTA,  new  ^podet. 

Blackish,  with  a  warm  brown  undertint;  fore  wing  with  the  lines 
velvety  black;  inner  line  arcuate,  coarsely  crenulate;  median  line 
similar,  straighter;  outer  line  similar,  more  sharply  dentate,  starting 
from  a  semicircular  dark-brown  costal  spot  with  a  shaded  luteous  edge, 
sharply  indrawn  below  reniform,  forming  a  short  dash  abpve  vein  2; 
34843'— Proc.N.M.vol.47— 14 26 
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reniform  indicated  by  white  powdery  spots;  subterminal  line  parallel 

to  margin,  finely  crenulate ;  a  row  of  light  specks  with  blitck  edges  dose 

to  maigin;  a  crenulate  black  terminal  line.    Hind  wing  like  the  fore 

wing  with  two  outer  dentate  black  lines,  inwardly  arcuate  on  central 

segment,  the  submarginal  one  lightened  by  reddish  in  places;  a 

straight  pale  ray  from  middle  of  wing  to  tomus;  terminal  markings  as 

on  fore  wing.    Expanse,  45  mm. 

Type.—Uide,  No.  16480,  U.S.NJtf.;  Misantla,  Mexico,  May,  1912 

(R.  Mftlier). 

Genus  HHOSOLOGIA  >Valker. 


RHOSOLOOIA  SnOMAPmLBS,  imwi 

Clayey  whitish  with  dark  irrorations;  reniform  widely  outlined  in 
black,  forming  a  wedge^haped  spot  above  bases  of  veins  3  and  4  and 
erect  fainter  outer  and  inner  columns,  the  top  open.  In  the  male 
this  is  practically  the  only  marking;  all  the  space  below  the  cell  shaded 
with  warm  brown;  subterminal  line  pale,  broadly  waved  and  followed 
by  warm  brown.  In  the  female  the  brown  shading  is  restricted  to 
areas  following  the  lines;  a  curved  line  runs  from  the  origin  of  vein  2 
to  the  inner  margin  and  there  is  a  subbasal  line  running  obliquely 
outward  to  subcosta  near  middle  of  cell,  then  sharply  retracted;  the 
groimd  of  the  wing  is  clearer  than  in  tihie  male,  the  markings  more 
reheved.  EQnd  wing  deep  brown,  pale  at  base.  Expanse,  male,  38 
mm;  female  36,  mm. 

dotypes. — Male  and  female.  No.  18197,  U.SJN3f .;  male,  Zacualpan, 
Mexico,  August,  1909  (EL.  MflUer);  female,  Orizaba,  Mexico  (Schaus 
collection) .    Also  another  female,  Oaxaca,  Mexico  (Schaus  collection). 

BHOOOIOGIA  DmACnCA,  mm  ^pedat. 

Russet  brown,  powdered  ¥dth  blackish;  lines  pale,  defined  by  dark 
scales;  inner  line  slightly  curved  and  a  Httle  irregular;  mesial  line 
straight  and  erect  across  wing,  followed  by  a  deepening  of  the  ground, 
which  ends  at  the  blackish  angular  remains  of  the  reniform;  sub- 
terminal  line  wavy  and  irregular,  preceded  by  brown  and  followed  by 
blackish;  a  row  of  terminal  black  spots.  Hind  wing  shaded  with 
fuscous  brown  outwardly,  paler  at  base.    Expanse,  30  mm. 

Type. — ^Male,  No.  18198,  U.SJ>T31.;  Sierra  de  Guerrero,  Mexico, 
June,  1913  (R.  Mftlier). 

Bxil>fhinil7'  MVPBIMXN'iLS. 

Genus  GUSTIANA  >Valker. 

OUBTXAITA  MOX,  atw^pedat. 

Fore  wing  light  gray,  slightly  violaceous;  subbasal,  inner  and  outer 
lines  straight,  oblique,  dark  brown,  preceded  by  broad  olive  bro¥ni 
shades,  broader  on  inner  margin;  subterminal  line  slender,  finely 
wavy;  maigin  darker  shaded.  Hind  wing  dark  brown.  Expanse, 
18  mm. 
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Cotypes. — ^Two  females^  No.  15481,  U.S.N3f.;  Misantla,  Mexico, 
August,  1912  (R.  Mailer);  Jalapa,  Mexico  (Schaus  collection). 

Near  G.  guarda  Schaus,^  but  smaller,  the  lines  straighter  and  more 
parallel,  the  ground  color  less  uniform,  the  subterminal  line  about  as 
distinct  as  the  others. 

Family  NOTODONTIDAE. 

Genus  DICENTHIA  Herri  eh- Schfiffer. 
pICBirnU4  CSHIUBBR,  iMW^ptdae. 

Dark  gray;  a  round,  black,  discal  dot,  surrounded  by  a  dark  cloud; 
a  black  streak  at  base  on  submedian  fold;  veins  black  lined;  a  series 
of  black  costo-subapical  streaks,  with  fainter  ones  below  in  the 
interspaces,  followed  below  vein  2  by  traces  of  a  dentate  outer  line; 
this  is  followed  by  black  and  a  whitish  streak  about  vein  2;  inner 
area  slightly  ochreous;  outer  mai^in  oblique  below  vein  4,  with  short 
projections  at  the  vein  ends.  Hind  wing  white,  with  a  gray  patch  on 
termen  and  fringe  beyond  tomus.    Expanse,  40  mm. 

Type. — ^Male,  No.  18199,  U.S.N.M.;  Zacualpan,  Mexico,  August, 
1913  (R.  MttUer).      

DICBNTREA  CLAMMSNHOA,  imw  «peclM. 

Fore  wing  bluish  gray  on  costal  half,  gray  on  inner  half;  discal  spot 
small,  black,  round,  on  a  linear  arc,  followed  by  a  long  black  dash  below 
vein  5;  veins  2-6  black-lined;  a  dark  cloud  beyond  end  of  ceU,  reach- 
ing costa;  a  black  dash  above  vein  7,  adjacent  to  linings  on  tiie  sub- 
costal venules;  black  dashes  subterminally  between  the  veins,  the  one 
above  vein  6  nearer  the  mai^In,  the  others  farther  inward;  ordinary 
lines  faint,  dentate,  blaqkish,  indistinctly  double,  filled  or  followed  by 
whitish;  a  slender  black  streak  on  submedian  fold  from  base  nearly 
to  vein  2.  Hind  wing  whitish,  gray  at  apex,  and  with  some  dark  spots 
about  anal  angle.    Expanse,  53  mm. 

Type.—TA^ie,  No.  16497,  U.S.N.M.;  Zacualpan,  Mexico,  July,  1913 

(R .  Mdller) .    Very  similar  to  Schizura  biedermani  Barnes  and  McDun- 

nough.' 

Genus  PSILACRON  Felder. 

PSILACRON  MACARISMA,  iMwipecies. 

Thorax  dark  greenish  gray,  the  collar  a  little  mixed  with  rusty  yel- 
low. Fore  wing  of  the  same  dark  color,  with  marginal,  nearly  white 
patches  from  vein  2  to  vein  4,  the  margin  else  and  patches  over  the 
outer  half  of  wing  of  rusty  yellow;  veins  black-lined ;  a  black  dash  on 
submedian  at  base;  discal  dot  clouded,  black;  lines  very  indistinct, 
only  the  submarginal  visible,  black,  dentate,  parallel  to  the  margin 
and  rather  remote,  with  small  white  points  on  the  veins.    Hind  wing 

1  Trans.  Amer.  Ent.  Soo.,  ToL  80, 1904|  p.  108. 
•  Joam.  N.  Y.  Snt  Soo.,  vol.  19, 1911,  p.  81. 
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gray,  whitish  over  the  disk,  a  pale,  illy  defined  outer  line;  anal  area 

dark  gray,  cut  by  the  pale  Hne;  fringe  spotted.    Expanse,  46  mm. 

IVp^.— Male,  No.  16498,  U.S.N.M.;  Zacualpan,  Mexico,  July,  1913 

(R.  Mttller). 

Genus  MALOCAMPA  Schaus. 


BCALOCAMPA  TRSPSORA.  m 

Gray-brown;  a  little  touched  with  violaceous,  especially  at  apex  and 
tomus;  lines  fine,  double,  dentate,  brown  and  not  contrasted,  the 
inner  oblique,  the  outer  gently  curved;  two  small  black  discal  spots, 
well  separated;  beyond  the  outer  line  at  costa  is  a  brown  area  cut  by 
pale  flecks,  with  a  black  bar  below  in  violaceous.  Hind  wiog  fuscous 
brown;  a  white  bar  above  tomus,  the  fringe  mixed  with  yellowish. 
Expanse,  38  mm. 

Type.— Male,  No.  16499,  U.S.N.M.;  Zacualpan,  Mexico,  July,  1913 
(R.  MtUler). 

Allied  to  M.  matralis  Schaus. 

Family  LASIOCAMPIDAE. 
Genus  TDLYPE  HUbner. 

TOLTPB  VBMEIULA,  nsw  tftdM, 

Pale  gray,  nearly  white,  a  small  tuft  of  flattened  black  hairs  at  base 
of  thorax;  lines  dark  gray,  cut  by  the  white  veins,  broadened  on 
costa;  double  inner  and  outer  lines,  irregularly  waved,  bent  subcos- 
tally;  a  single  submarginal  macular  band.  Tfind  wing  gray  shaded, 
the  veins  darker.    Expanse,  27  to  28  mm. 

Cotypes. — ^Two  males,  No.  15482,  U.S.N.M.;  Sierra  de  Guerrero, 
Mexico,  September,  1912  (R.  Muller);  Tehuacan,  Mexico,  September, 
1910  (R.  MaUer). 

TOLTPB  STNOBCURA*  imw  ipecies. 

Pale  pinkish,  marked  with  brown  as  in  T.  plunlinea  Walker,  but  the 
pattern  of  markings  is  different.  Basal  space  and  cell  light  in  the 
male,  the  wing  crossed  by  pale  waved  lines,  the  ordinary  ioner  and  outer 
ones  nearly  straight,  except  for  some  angulations  on  the  veins;  area 
between  them  from  vein  2  to  vein  5  dark,  and  a  dark  streak  on  the 
stem  of  veins  6  to  8.  Of  the  supernumerary  lines,  two  within  the 
inner  line  are  similar  to  it,  but  less  distinct;  two  beyond  the  outer  line 
are  somewhat  wavy,  sparated  from  each  other  and  the  subterminal  by 
dark  clouds;  subterminal  line  wavy;  fringe  spotted  with  brown. 
Hind  wing  pale,  creamy.    Expanse,  34  mm. 

The  female  is  similar,  duller  in  tone,  the  pale  lines  less  relieved. 
Expanse,  63  mm. 

Ootypes. — ^Male  and  female,  No.  16451,  U.S.N.M.;  Teapa,  Tabasco, 
Mexico,  April,  1913  (R.  MOller). 
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Family  LIPARIDAE. 

Genus  LEUCULODES  Dyar. 

LSUCULODXS  DIANARIA,  new  species. 

Translucent  white;  costa  of  fore  wing  black  at  base;  vertex  of 
head  ocher;  pectinations  of  antennas  yellowish.    Expanse,  25  mm. 

Cotypes. — ^Two  males,  No.  16500,  U.S.N.M.;  Zacualpan,  Mexico, 
July,  1913  (R.  Mtiller). 

Close  to  D.  lacUdlaria  Hulst,  smaller  and  without  lines  on  the  fore 
wing. 

Family  GEOMETRIDAE. 

Genus  PSALIODES  Guen^e. 


PSAUODXS  OROZCOA,  iM 

Fore  wing  whitish,  with  greenish  yellow  suffusion,  marked  with 
dark  brown;  median  band  dark  brown,  broad,  strongly  sinuate; 
marginal  band  forming  a  triangular  patch  above,  narrow  below,  its 
inner  edge  lunulate  between  the  veins,  whitish  edged;  base  narrowly 
dark;  costa  dark  spotted;  subbasal  and  subterminal  spaces  clear 
yellowish,  irrorate  with  dark,  the  lines  white,  crenulate,  edging  the 
mesial  band.  Hind  wing  fuscous,  a  little  mottled  with  whitish  cen- 
trally, defining  a  faint  mesial  band.    Expanse,  27  mm. 

Type. — ^Female,  No.  18200,  U.S.N.M.;  Zacualpan,  Mexico,  August, 
1913  (R.  MtiUer). 

Genus  TEPHROCLYSTIA  HUbnep. 

TBPHROdfTSTIA  BCAONIPACTJl,  new  species. 

Dark  gray,  a  little  purplish;  the  inceptions  of  eight  or  nine  lines  in 
gray  may  be  seen  on  costa,  but  obsolete  below;  short  black  streaks  on 
median  vein;  a  row  of  short  dashes  for  outer  line  and  another  for  sub- 
terminal;  termen  darker,  more  purplish;  subbasal  line  distinct 
across  the  wing;  discal  dot  elliptical,  black.  Hind  wing  with  five  or 
six  lines  on  the  inner  margin,  obsolete  above.    Expanse,  26  mm. 

Type. — ^Female,  No.  18201,  U.S.N.M.;  Zacualpan,  Mexico,  August, 

1913  (R.  MttUer). 

Genus  APICIA  Guen^e. 

APICIA  BNTOCHTNil,  new  species. 

Whitish  clayey  with  fine,  faint,  brown  strigse;  inner  line  fine,  bent 
at  right  angles  at  median  vein  beyond  origin  of  vein  2;  discal  dot 
round,  dark;  outer  Une  brown,  straight  from  inner  margin  to  above 
vein  7,  where  it  becomes  slender  and  reflexed  to  costa.  Hind  wing 
with  a  single  mesial  brown  line  beyond  the  cell,  evenly  curved  and 
parallel  to  the  outer  mai^in;  a  faint  discal  dot.    Expanse,  29  mm. 

2Vp«.— Male,  No.  18202,  U.S.N.M.;  Zacualpan,  Mexico,  August, 
1913  (R.  Mt\}ler). 
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In  all  the  forms  of  vibicaria  Cramer  before  me  the  line  on  hind  wing 
tends  to  be  straight  with  a  pale  outer  border,  never  regularly  curved 
as  in  this  species. 

Genus  SPODODES  Warren. 


SPODODBS  AUSAimCOlOS.  m 

Yellow,  slighUj  orange  tinted,  with  sparse  orange-brown  strig», 
thick  and  purplish  along  costa;  inner  line  wavy,  expanded  into 
purplish  spots,  especially  on  submedian;  discal  dot  round;  outer 
line  expanded  with  spots  on  discal  and  submedian  folds,  itself  nearly 
obsolete,  running  inward  along  vein  2  so  that  there  are  two  patches 
on  submedian  fold;  a  small  patch  submarginally  at  vein  5.  Hind 
wing  similar;  discal  spot,  a  patch  on  inner  margin,  traces  of  outer 
hne  and  three  spots  submarginally  before  apex,  middle,  and  tomuS| 
respectively.    Ebq>anse,  25  mm. 

Type, — Male,  No.  18203,  U.S.N.M.;  Zacualpan,  Mexico,  August, 
1913  (R.  Muller). 

.   Genus  COENOCHARIS  Hulst. 

OOBROCHAIUS  CORHIFRONS,  imw  ^edM. 

Front  with  a  large  conical  protuberance  with  a  short  tooth  beneath 
it.  Fore  wing  gray  along  costa,  the  rest  more  ocherous  gray,  all 
strewn  with  dark  atoms,  slightly  streaked  toward  apex;  lines  obso- 
lete; discal  dot  round,  black.  Hind  wing  ocherous  gray,  broadly 
fuscous  over  apex,  narrower  on  margin  below;  discal  dot  round, 
fuscous.    Expanse,  32  mm.. 

Type. — Male,  No.  18204,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico, 
June,  1913  (R.  Miiller). 

Family  COCHLTOnDAE. 

ZAPAHASA,  new  genus. 

Fore  wing  with  veins  3  to  5  separate,  6  from  the  middle  of  the  cell, 
obsolescent  at  base,  7  and  8  stalked,  9  absent,  10  and  11  on  the  cell. 
Hiad  wing  with  all  the  veins  present,  normal.  AntennfiB  of  male 
bipectinated  to  three-fourths,  the  tip  simple.  Hiad  tibiae  with 
apical  spurs  only. 

Type  of  the  geniLS. — Zaparasa  sylvia,  new  species. 

ZAPARASA  STLVIA,  new  tpedat. 

Head  and  thorax  green;  abdomen  ocher-brown.  Fore  wing  green, 
becoming  yellow  toward  costa;  a  wide  triangular  light-brown  patch 
on  costa  from  near  base  to  middle,  crossing  the  cell  to  vein  2;  a  light- 
brown  outer  border,  incised  subcostally  and  more  deeply  at  veins 
4-5.    Hiad  wing  pale  cream  color.    Expanse,  21  stun. 

Type, — ^Male,  No.  16601,  U.S.N.M.;  Zacualpan,  Mexico,  July, 
1913  (R.  Mtiller). 
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Genus  METRAGA  >Valker. 
MBTSAOA  C06TILI1ISA,  new  species. 

Fore  wing  dark  bronzy  brown;  a  slender  silvery  line  subbasally 
to  median  vein,  running  out  along  vein  2;  a  costo-subapical  bent 
silvery  line,  followed  by  rusty  yellow;  discal  area  shining,  preceded 
and  followed  by  black  shade  lines;  discal  dot  black,  elongate,  incon- 
spicuous; a  marginal  whitish  line  with  dentations  at  the  veins. 
Hind  wing  yellowish,  overspread  with  brown  in  the  male,  brown  in  . 
the  female;  fringe  touched  with  dark  brown  at  tomus.  Expanse, 
male,  19  mm;  female,  30  mm. 

Cotypea. — One  male,  two  females,  No.  16502,  U.S.N .M.;  male, 
Teapa,  Tabasco,  Mexico,  January,  1913  (R.  Muller) ;  female,  Coate- 
pec,  Mexico,  October,  1910  (R.  Mailer);  female,  Orizaba,  Mexico 
(Schaus  collection). 

Family  LACOSOMIDAE. 

Genus  CICINNUS  Blanchard. 

ClCniirUS  CHABAUDI,  new  species. 

Violaceous  gray,  thickly  irrorated  with  coarse  black  scales,  the 
margins  of  both  wings  smooth  olive  gray  without  irrorations;  two 
purplish  subparallel  lines  running  across  both  wings,  the  outer  more 
distinct  on  hind  wing  than  inner,  on  fore  wing  bent  at  an  angle  at 
vein  7,  but  obscure;  a  little  fiery  reddish  on  hind  wing  below  outer 
line;  discal  dot  on  fore  wing  purplish,  followed  by  a  white  space. 
Expanse,  50  mm. 

Type.— Male,  No.  16503|  U.SJT.M.;  Zacualpan,  Mexico,  June, 
1913  (R.  Mftller). 

Named  for  Mr.  Alfredo  Chabaud,  who  collected  the  species. 

Family  THTRIDrDAE. 
COSMOTHYRIS,  new  genus. 

Palpi  short,  porrect,  hardly  exceeding  the  front;  fore  wing  with 
veins  2-11  from  the  cell,  6-7  from  a  point  at  apex  of  cell,  9  and  10 
well  removed  from  apex;  cell  closed;  hind  wing  with  veins  2-7  from 
the  cell,  cell  closed,  vein  5  from  near  lower  angle;  wings  triangular, 
elongate,  margins  entire. 

Type  of  genus. — Cosmoihyria  margareUa,  new  species. 

COSMOTHTRIS  MAROARBTTA,  new  vpedes. 

Pale  stramineous;  strigsB  brown,  transversctand  evenly  distributed; 
a  central  brown  band  on  both  wings,  either  uniform  and  a  little 
flexuous  or,  on  fore  wing,  constricted  and  broken  centrally  and  on 
hind  wing  attenuated  toward  margin.    Expanse,  21  mm. 

Coiypes. — ^Male  and  female,  No.  16504,  U.S.N.M.;  Cuemavaca, 
Mexico,  June,  1906  (W.  Schaus);  Zacualpan,  Mexico,  May,  1913 
CR.  MtUler). 
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FamUy  PYRALIDAE. 
Genus  EDI  A  Dyar. 

BDIA  BXTRALnVBA,  iMWtpeciat. 

Blackish  gray,  the  veins  finely  lined  in  whitish;  outer  line  whitish, 
curved,  close  to  the  margin  at  apex,  but  running  to  near  middle  of 
wing  on  inner  margin,  followed  by  a  dark  line.  Hind  wing  fuscous. 
Expanse,  14  mm. 

Type.— Male,  No.  15483,  U.S.N31.;  Tehaucan,  Mexico,  Septem- 
ber, 1913  (R.  MuUer). 

Close  to  Edia  hdialis  Druce  (Pionea  hdialis  Druce  *),  but  without 
yellowish  ground,  the  outer  line  single.  I  have  identified  as  hdialis 
Druce  specimens  from  Colorado  *  which  agree  with  Druce's  figure 
of  the  type  from  Amula,  Guerrero,  Mexico,  but  I  have  not  had  Mexi- 
can specimens  for  comparison.  Two  other  species  of  Edia  will  have 
Bjoxmjmj  as  follows: 

BDIA  HSLIAirrmALBS  Murtieldt 

Titanio  helianthiales  Mubtpeldt,  Can.  Eat.,  vol.  29, 1897,  p.  71. 

Pionea  ihyanalis  Dbucb,  Biol.  Oent.-Amer.,  Lep.  Het.,  vol.  2, 1899,  p.  667. 

EDIA  BIDBNTALIS  BamM  and  MeDtmnoiiclL 

Cynaecki  hiderUalia  Babnes  and  McDunnouoh,  Cent.  Nat.  Hist.  Lep.  North  Amer., 

vol.  1,  pt.  5,  1912,  p.  33. 
Edia  microatagma  Dtab,  Ptoc.  U.  S.  Nat.  Mus.,  vol.  44, 1913,  p.  320. 

Genus  LIPOCOSMA  Lederer. 

LIPOCOSBCA  UXOSALIS,  iMWipecies. 

Dark  brown,  thickly  irrorate  on  a  pale  straw--colored  ground,  dark 
in  fresh  specimens,  the  marks  obscured,  lighter  in  old  ones  and  the 
markings  then  more  relieved.  lines  single,  dark,  the  inner  curved, 
the  outer  curved  to  vein  2,  then  again  below;  a  quadrate  discal  patch 
of  two  opposed  cusps,  filled  in  between  by  dark  color;  a  whitish  spot 
beyond,  distinct  in  fresh  specimens;  a  dark  terminal  line.  Hind  wing 
pale  at  the  base,  shaded  with  dark  brown  outwardly  in  the  middle;  an 
outer  curved  dark  brown  line;  a  terminal  dark  linid;  a  dark  ray  on 
submedian  fold,  interrupted  by  a  white  dot.    Expanse,  15  mm. 

Cotypes. — ^Four  specimens,  No.  16452,  U.S.N.M.;  Tehuacan,  Mex- 
ico, April,  1913  (R.  Muller). 

Genus  SYNGAMIA  Guen^e. 

SmOAMIA  FLORBPICTA,  nttw  species. 

Rose-pink  with  pale  yellow  patches  edged  by  dark  lines;  fore  wing 
with  a  small  hyaline-white  spot  near  base  of  ceU;  a  double  yellow 

1  BloL  Cent.-Axiier.»  Lep.  Het,  voL  2, 1800,  p.  S57. 
i  Proo.  U.  B.  Kat.  lins.,  voL  26, 1902,  p.  807. 
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patchy  half  on  costa  beyond  end  of  cell,  the  other  portion  on  inner 
mar^y  entering  cell,  and  not  quite  touching  the  outer  portion.  Hind 
wing  with  a  broad  median  band,  widening  in  its  central  third,  leaving 
a  narrow  rose-pink  margm;  a  white-hyaline  spot  in  cell.  Expanse, 
18  mm. 

Type. — ^No.  16453,  U.S.N.M.;  Cerritos,  San  Luis  Potosi,  Mexico, 
August,  1911  (R.  MttUer). 

Genus  BOCCHORIS  Moore. 

BOCCHORIS  RBHAMATJS,  new  wvtdM, 

White,  with  a  faint  ocher  tint,  marked  with  broad  anastomosing 
dark  brown  lines;  fore  wing  with  costal  fourth  brown,  followed  by 
five  scattered  dots;  an  oblique  band  near  base;  inner  band  roundly 
furcate  on  subcosta,  straight  below;  outer  band  starting  on  middle 
of  inixer  mar^,  touching  the  elliptical,  open-centered  reniform, 
reflexdd  to  submarginal  line,  incurved,  touching  the  submarginal 
again  subapically ;  submarginal  line  with  two  bars  to  join  the  terminal 
line.  Hind  wing  with  straight,  broad  mesial  band;  outer  line  also 
straight,  joining  the  submarginal  near  vein  2;  submarginal  line  with 
two  bars  to  the  outer  line  as  on  fore  wing.    Expanse,  19  mm. 

Cofypes. — ^Two specimens.  No.  16464,  U.S.N Jd. ;  Tehuacan,  Mexico, 
August  and  October,  1910  (R.  MflUer). 

Genus  CLINIODES  Guen^e. 

CUNIODBS  MOSSALIS,  new  ipeclM. 

YHiite ;  fore  wiog  with  a  large  brown  patch  covering  cell  and  extend- 
ing a  little  below  and  beyond  it,  leaving  a  small  lunate  spot  at  end  of 
cell;  a  broad  submarginal  band  of  light  blue-gray,  reaching  apex, 
bent  on  vein  1 ;  a  marginal  brown  band,  which  touches  the  gray  band 
above  and  overlaps  it  a  little,  producing  a  deeper  color;  a  row  of  ter- 
minal black  dots.  Hind  wing  translucent  white,  with  terminal  black 
dots  centrally;  fringe  opaque  white.    Expanse,  35  mm. 

Type. — No.  16455,  U.S.N.M.;  Tehuacan,  Mexico,  June,  1910 
(R.  Mailer). 

Genus  PILOCROCIS  Lederer. 

PILOCROGIS  CORA,  new  tgtdM. 

Palpi  broadly  scaled,  the  third  joint  appressed,  iSrst  and  half  of 
second  joints  white  below.  Blackish  with  violaceous  reflection; 
lines  blackish,  the  outer  bordered  with  whitish,  excurved  over  the 
discocellulars,  retracted  below  the  end  of  the  cell;  discal  mark  black, 
lunate.    Fringe  of  hind  wing  white  outwardly.    Expanse,  30  mm. 

Type.—Uele,  No.  16458,  U.S.N.M.;  Orizaba,  Mexico,  October,  1907 
(R.  Mailer). 

Male  with  a  costal  fold  at  base  of  fore  wing,  without  projecting  hairs. 
Like  P.  ramentalia  Lederer  in  coloration,  but  only  the  outer  line 
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whitish  edged  and  that  indistinctly  so.  A  female  from  Trinidad  is 
like  the  male.  Another  female  from  Trinidad  and  three  from  Orizaba 
and  Tehuacan,  Mexico,  are  less  distinctly  marked,  the  whitish  border 
of  the  outer  line  being  lacking  on  both  wings. 

Genus  ISCHNURGES  Lederer. 

XSCuJiuKOBS  CHROMOPHILAt  avw  ^ptetoiL 

Fore  wing  yellow,  marked  with  pink ;  a  band  on  basal  third  of  costa, 
becoming  powdery  centrally;  a  round  spot  in  cell;  reniform  large, 
pink,  joined  to  costa  and  to  the  projection  of  outer  border;  terminal 
border  pink,  joined  along  costa  to  a  trace  of  subterminal  line,  crenu- 
late  within,  joined  to  a  bar  rising  from  before  tomus.  Terminal  third 
of  abdomen  piifk.    Expanse,  17-20  mm. 

Cotypes. — ^Three  females.  No.  16512,  U.S.N.M.;  Tehuacan,  Mexico, 
July,  1909  and  1913  (R.  MftUer). 

Near  /.  perpvlehnUis  Hampson,  but  differing  in  markings  and  with- 
out pink  on  hind  wing. 

Genus  DIASEMIA  Guen^e. 

DIASBMIA  PARTICOLOR,  iww  ijidoi. 

Straw  yellow;  fore  wing  with  reddish  brown  shadings  at  base; 
reniform  fused  in  a  purple  shade  that  occupies  most  of  the  area  beyond 
the  outer  line;  terminal  area  narrowly  yellow,  widening  subapicaUy 
and  narrowed  centrally;  outer  line  red-brown  above,  where  the  purple 
shading  is  incomplete,  faint  below,  appearing  as  if  looped  up  over  the 
reniform,  then  nearly  straight  and  perpendicular  to  mai^gin.  Hind 
wing  of  the  same  light  yellow;  a  lai^e  purple  cloud  at  apex;  smaller 
clouds  at  tomus  and  following  it  submarginally;  a  minute  discal  dot, 
followed  by  a  streak  across  inner  area.    Expanse,  19  mm. 

Type. — ^Female,  No.  16605,  U.S.N.M.;  Zaeualpan,  Mexico,  July, 
1913  (R.  MMer). 

Genus  LIOPASIA  Mdschler. 
UOPASIA  MACXJUFIMBRIA,  new  tpedet. 

Wood-  brown,  sordid ;  inner  line  obsolete,  but  its  location  followed 
by  a  black  streak  on  submedian  fold,  below  which  a  dark  brown  shade 
fills  median  space  below  the  fold;  outer  line  oblique  from  costa,  black, 
slender,  joining  a  dark  shade  that  fills  the  terminal  space  between 
veins  3-6,  then  shown  as  obscure  light  flecks  retiring  very  obliquely 
across  vein  1  to  the  inner  mai^in;  an  oblique  dark  streak  from  lower 
angle  of  cell  to  outer  line  along  vein  3;  terminal  dots  black,  minute; 
a  light  line  in  base  of  fringe  and  series  of  black  spots  at  the  ends  of  the 
veins.  Hind  wing  sordid  whitish,  darker  shaded  about  apex,  fringe 
indistinctly  spotted.    Expanse,  30  mm. 
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Type. — Female,  No.  16506,  U.S.NJ^f.;  Zacualpan,  Mexico,  May, 
1913  (R.  Mailer)..  Also  two  worn  females,  Cuemavaca,  Mexico, 
April,  1912  (R.  Mailer). 

This  species  seems  nearest  to  Liopasia,  though  there  is  no  scale- 
tuft  at  anal  angle  of  fore  wing. 

Genus  PHLYCTAENODES  Guen^e. 

PHLTCTABNODSS  PHRIXALIS,  xmw  ■pedes. 

Pale  straw  yellow,  dusted  with  brown;  lines  very  slender,  brown; 
inner  line  oblique  across  cell,  angled  across  submedian  fold;  outer  line 
sharply  dentate  between  the  veins,  excurved  above,  forming  a  sinus 
at  vein  2  and  a  tooth  outward  on  submedian  fold;  marginal  brown 
shade  dentate  on  the  veins  with  slight  preceding  intervenular  streaks; 
orbicular  and  reniform  brown,  solid;  some  brown  powdering  below 
reniform.  Hind  wing  with  a  faint  shaded  discal  dot;  mesial  line 
similar  to  outer  line  of  fore  wing,  not  attaining  the  costa;  termen  as 
on  fore  wing,  the  subterminal  streaks  shaded,  forming  a  faint  zigzag 
luie.    Expanse,  29  mm. 

Type. — ^Female,  No.  16510,  U.S.NJtf.;  Zacualpan,  Mexico,  July, 
1913  (R.  Mailer). 

Genus  PIONEA  Guen^e. 

PIOUBA  DISCORDALIS,  new  ^ecies. 

Dark  brown,  a  slight  yellow  under  tint  showing  especially  about 
outer  Ene;  lines  blacldsh,  slender;  inner  line  not  reaching  costa, 
wavy,  upright;  outer  line  broadly  excurved,  dentate  between  veins, 
forming  a  sinus  at  vein  2  and  an  ai^le  on  submedian  fold;  orbicidar  a 
dot;  reniform  lunate,  black,  solid;  terminal  line  black,  followed  by  a 
light  line  in  base  of  fringe.  Hing  wing  slightly  bronzy,  nearly  as  dark 
as  fore  wing;  veins  dark;  a  black  point  in  center  of  cell;  a  smooth 
mesial  line,  nearly  parallel  to  outer  margin,  excurved  slightly  over  the 
discal  venules;  termen  as  on  fore  wing.    Expanse,  28  mm. 

Type. — Male,  No.  16511,  U.S.N JM.;  Zacualpan,  Mexico,  July, 
1913  (R.  Mailer). 

GenuB  PYRAUSTA  Schrank. 

PTRAUSTA  STBRIAUS,  newepedee. 

Slender;  fore  wing  pointed  at  apex,  rather  thinly  scaled;  vein  10 
touching  9  at  several  points  after  origin  but  not  actually  anastomosmg; 
straw  yellow,  brown  irrorate;  lines  brown,  rather  thick;  inner  line 
arcuate;  outer  line  straight  above  to  vein  2,  ruiming  in  thence  to 
below  cell  and  again  straight  to  margin;  orbicular  a  dot;  reniform  a 
double  bar.  EQnd  wing  with  a  single  line  like  the  outer  on  fore  wing. 
Expanse,  18  mm. 

Type. — ^Male,  No.  16507,  U.S.N3£.;  Zacualpan,  Mexico,  May, 
1913  (R.  Mailer). 


Digitized  by  VjOOQIC 


896  PBOCEEDINGa  OF  THE  NATIONAL  MVSBOM.  vou  47. 

PYRAUSTA  P08TAPSRTA,  newtpedet. 

Gray,  tinged  with  crimson;  lines  slender,  dark;  inner  line  dentate 
on  vein  1;  outer  line  excurved  over  cdl,  denticulate,  running  in 
below,  making  a  shallow  sinus  below  median  vein  and  a  little  on  vein 
1 ;  restricted  yellow  patches  before  inner  line,  in  cell  and  beyond  outer 
line  and  a  trace  on  termen  and  fringe;  orbicular  and  reniform  small, 
dark;  a  terminal  dark  line.  Hind  wing  whitish;  an  erect  gray  line 
across  disk  from  near  end  of  vein  2  to  middle  of  costa,  before  which 
the  veins  and  discal  dot  are  lightly  gray;  beyond  it  a  clear  space;  a 
gray  terminal  border  and  darker  line.    Expanse,  20  noim. 

Typ^.— Male,  No.  16508,  U.S.N.M.;  Mexico  City,  Mexico,  October, 
1908  (R.  MilUer).  Also  three  males  and  one  female  from  the  same 
place  with  additional  data  May,  1909  (R.  Mdller};  one  female, 
Oaxaca,  Mexico  (Schaus  collection). 

FYRAUSTA  DISSIBfULANS,  new  ^ecias. 

Yellow,  tinged  with  crimson;  inner  Une  straight;  outer  line 
smoothly  excurved  to  vein  2,  then  straight;  space  between  shaded 
with  crimson-gray;  apex  clouded  with  same  color,  sending  down  a 
straight  submarginal  band.  Hind  wing  yellow,  translucent,  a  mesial 
faint  straight  gray  line  and  faint  discal  dot  close  to  it;  a  nearly  mar- 
ginal dark  gray  band,  widening  at  apex;  termen  touched  with  crimson. 
Expanse,  20  mm. 

Type.— Female,  No.  16509,  U.S.N.M.;  Mexico  City,  Mexico,  July, 
1913  (R.  MttUer). 

Genus  CLUPEOSOMA  Snellen. 

CLUPBOSOMA  PSBUDOPIS,  new  tpedet. 

Fore  wing  straw-yellow,  dusted  with  brown;  Knes  brown,  smooth; 
subbasal  line  slight,  curved;  inner  line  strongly  angled  on  median 
vein  to  origin  of  vein  2,  vein  2  and  median  vein  beyond  brown,  inclos- 
ing, with  the  outer  line,  a  discolorous  whitish  space;  orbicular  a  point 
or  absent;  reniform  an  arc;  outer  line  strongly  excurved  opposite 
cell;  a  purplish  cloud  filling  most  of  terminal  area  below  vein  6. 
Hind  wing  whitish,  straw-color  at  tip;  some  purplish  on  termen  and 
fringe.    Expanse,  male,  18  mm.;  female,  23  mm. 

Cotypes. — ^Two  males,  one  female.  No.  16513,  U.SJf  3f .;  Zacualpan, 
Mexico,  July,  1913,  and  November,  1911  (R.  MuUer). 

CLUPBOSOMA  SUTVLBXALB,  new  fpeciet. 

Fore  wing  whitish  straw-color  shaded  and  blotched  with  brown; 
subbasal  line  lost  in  brown  mottlings;  inner  line  bent  at  right-angles, 
the  point  at  origin  of  vein  2;  orbicular  a  dot;  reniform  an  arc;  outer 
line  excurved  above  opposite  cell,  slightly  flexuous,  angled  on  vein  1 ; 
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veins  brown  lined ;  subterminal  line  straight,rather  broad,  dark  brown, 
bent  below  costa;  subterminal  space  filled  with  brown  shading  except 
toward  costa;  terminal  space  forming  a  row  of  pale  yellow  spots  by 
the  brown  veins  and  double  terminal  line.  Hind  wing  straw-whitish; 
a  very  faint  outer  line ;  terminal  line  double  as  on  fore  wing.  Expanse, 
22  mm. 

Type.—Femsle,  No.  18210,  U.S.N.M.;*  Mexico  Qty,  Mexico, 
November,  1908  (R.  Muller).  Also  three  males  and  one  female, 
Popocatepetl  Park,  Mexico,  8,000  feet,  June,  1906  (W.  Schaus),  and 
one  male,  Iguala,  Guerrero,  Mexico,  June,  1906  (W.  Schaus). 

Genus  STKNIA  Guen^e. 

STENIA  BENBTZNCTALIS,  nefw  ^ecias. 

Fore  wing  soiled  white,  shaded  with  brown  from  the  costa  down- 
ward and  with  blackish  broadly  over  apex;  lines  blackish;  the  inner 
showing  only  below  median  vein;  a  point  in  cell  and  spot  at  end, 
below  which  latter  is  a  wavy  median  band,  the  inner  segment  of  the 
outer  line ;  outer  line  excurved  over  the  discal  venules,  the  connection 
to  the  inner  segment  along  vein  2  very  faint;  a  terminal  row  of  small, 
well-separated  dots.  Hind  wing  whitish  with  a  small  discal  dot,  the 
outer  line  excurved  over  the  discal  nervules,  only  a  trace  of  the 
oblique  retracted  portion;  a  blackish  patch  at  apex.  Expanse, 
15  mm. 

Type.— No.  16456,  U.S.N.M.;  Teapa,  Tabasco,  Mexico,  October, 
1912  (R.  MiiUer). 

Genus  GALASA  Walker. 
OALASA  unurACTALIS,  new  ^ecias. 

Hind  wing  with  vein  3  absent,  2  from  the  cell,  4  and  5  separate,  closely 
approximated  at  base.  Fore  wing  with  vein  3  from  the  cell  in  the 
male  or  close  to  it,  stalked  in  the  female,  vein  8  absent  in  the  male. 
Male  with  two  indentations  on  the  costa,  female  with  a  single  shallow 
emargination.  Fore  wing  deep  purple,  a  little  shining,  uniform  in  the 
male,  showing  a  little  red  tint  on  costa  in  female,  especially  on  the 
basal  lobe;  lines  nearly  obsolete,  consisting  of  rows  of  white  points, 
curved,  parallel,  dividing  the  wing  nearly  evenly  in  thirds,  more 
approximated  in  the  male.  Hind  wing  pale  fuscous,  darker  and  uni- 
form in  the  female,  a  little  pale  over  the  base  and  inner  area  in  the 
male.  Fringe  of  inner  margin  touched  with  duU  crimson.  Head 
roughly  scaled  on  vertex  and  duU  ocher.  Expanse,  male,  15  mm. ;  of 
female  16-17  mm. 

Catypes. — One  male,  two  females,  No.  16255,  U.S.NJkf.;  Jalapa, 
Mexico  (Schaus  collection);  Misantla,  Mexico,  August,  1912  (R. 
MfUler);  Orizaba,  Mexico  (Schaus  collection). 
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TIPPECOA,  new  genus. 

Fore  wing  with  vein  2  from  the  cell^  3  to  5  stalked,  6  below  apex  of 
cell,  7  and  8  stalked,  0  and  10  absent,  11  anastomosing  with  12. 
Hind  wing  with  2  from  the  cell,  3  and  5  stalked,  4  absent.  Differs 
from  Xantippe  in  the  loss  of  veins  9  and  10  of  fore  wing  and  4  of  hind 
wing. 

Type  of  the  genus. — Tippecoa  infans,  new  species. 

TIPPBCOA  niYAIfS.  newtpedet. 

Fore  wing  reddish  ocher,  the  lines  dark,  shading  centrally,  mfLlring 
the  median  space  appear  darker  than  the  rest  of  the  wing,  inner 
straight,  outer  incurved  on  submedian  fold;  a  faint  terminal  dark 
line.    Hind  wing  fuscous,  fringe  pale.    Expanse,  11  mm. 

Type. — No.  16457,  U.S.NJkf.;  Teapa,  Tabasco,  Mexico,  December, 
1912  (R.  Mttller). 

CROMARCHA,  new  genus. 

Pali  slender,  porrect,  curved  toward  each  other  at  tips,  extending 
nearly  twice  the  length  of  the  head.  Fore  wing  with  vein  2  long 
before  the  angle  of  the  cell,  3-5  stalked,  6-9  stalked,  10  absent,  11 
from  the  cell.  Hind  wing  with  3  before  the  angle  of  the  cell,  4-5 
stalked,  6-7  stalked,  7  anastomosing  with  8. 

Type  of  the  genus. — Oromarcha  polyhcUa,  new  species. 

CROICARCHA  POLTBATA,  iMfWijMlw. 

Fore  wing  cameous  brown  at  base  and  along  inner  margm  below 
the  submedian  fold  to  outer  line;  subbasal  area  gray  with  scattered 
black  scales,  forming  a  wide  wedge  ending  in  a  point  above  the  mar- 
gin near  an  angle  thickly  clothed  with  black  scales;  next  a  costal 
white  wedge  ending  at  submedian  fold;  discal  area  bright  red-brown 
inwardly,  purple-brown  outwardly;  a  red  streak  above  submedian 
fold  and  small  purple  reniform;  outer  line  whitish,  double,  wavy, 
crossing  the  purple  field;  a  sub  terminal  white  band,  bent  out  below 
vein  5,  narrowing  to  tomus;  terminal  space  purple,  red-brown  at 
apex.    Hind  wing  fuscous.    Expanse,  20  mm. 

Tj/pe.— Male,  No.  16516,  U.S.N Jkf.;  Tehuacan,  Mexico,  July,  1913 
(R.  Mailer). 

BALIDAHCHA,  new  genus. 

Palpi  slender,  porrect,  curved  toward  each  other  at  tips,  extending 
nearly  twice  the  length  of  the  head.  Fore  wing  with  veins  2, 3  separ- 
ate, 4-5  shortly  stalked,  6-9  stalked,  6  shortly  so,  10  absent,  11  from 
the  cell.  Hind  wing  with  4-5  from  a  point,  6-7  stalked,  7  anastomos- 
ing with  8  shortly. 

Type  of  the  genus. — Bdlidareha  cuis,  new  species. 
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BAUDARCBA  GUIS,  new  ^padat. 

Whitish  brown,  slightly  olivaceous,  the  rather  narrow  median  space 
a  shade  darker,  bounded  by  two  faint,  white,  slender  lines;  faint 
traces  of  a  subtenninal  pale  line.  Hind  wing  pale  fuscous  tinted,  a 
little  darker  about  apex  and  mai^in.    Expanse,  17  mm. 

Type.— Male,  No.  16517,  U.S.N.M.;  Zacualpan,  Mexico,  July,  1913 

(B.  MCOler). 

ANEMOSELLA,  new  genus. 

Palpi  porrect,  rostrif  orm,  downcurved,  extending  about  three  times 
the  length  of  the  head.  Fore  wing  with  veins  2  to  5  separate,  6-10 
stalked,  11  free.  Hind  wing  with  3  before  the  angle  of  the  cell,  4-5 
from  a  point,  6  from  apex  of  ceU,  7  anastomosing  with  8. 

Type  of  the  genus. — Ar^moseUa  basalia,  new  species. 

ANSMOSKUA  BASAUS.  new  vpadat. 

Fore  wing  long,  parallel  sided,  brownish  gray,  crossed  by  two  white 
smooth  parallel  obHque  lines ;  basal  space  wide,  dark  brown ;  a  patch 
of  dark  brown  at  apex;  discal  spot  gray.  Hind  wing  grayish  over 
pale  straw-color,  a  dark  cloud  along  submedian  fold  outwardly. 
Expanse,  25  mm. 

Type. — ^Female,  No.  16514,  U.S.N.M.;  Zacualpan,  Mexico,  June 
1913  (R.  MOller). 

MYOL.1SA,  new  genus. 

Palpi  thick,  roughly  scaled,  slender  at  base,  porrect,  rostriform, 
downcurved,  exceeding  twice  the  length  of  the  head;  front  with  a 
sharp  conical  tuft.  Fore  wing  with  veins  2  to  5  separate,  7-9  stalked, 
10  and  11  on  the  cell.  Hind  wing  with  2  to  5  separate,  6  from  apex  of 
cell,  7  and  8  anastomosing.  Fore  wing  of  male  without  tympanic 
vesicle. 

Type  of  ike  germs. — Myolisa  chaUims,  new  species. 

MTOUSA  CSATTHns,  new  ^ecias. 

Pale  creamy  ocher;  discal  dot  large,  round,  brown-black;  costal 
edge  narrowly  brown-black;  an  oblique  line  straight  across  wing  near 
the  middle,  red-brown,  lightly  traced  but  followed  below  by  a  spread- 
ing reddish  shade;  outer  line  very  faint  and  fine,  brown,  flexuous, 
excurved  opposite  ceU;  a  costo-subapical  faint  dark  cloud.  Hind 
wing  soiled  whitish  with  red-brown  powdering  about  apex  and  maigin. 
Expanse,  20  mm. 

Type.—UBle,  No.  16515,  U.S.N.M.;  Tehuacan,  Mexico,  October, 
1910  (R.  MCdler). 

Subflaxiily  SCIIOJH3I9'OSII19'AS. 
ZABOBAy  new  genus. 

Palpi  porrect,  slightly  thickened,  straight  and  extending  three 
times  the  length  of  the  head.    Fore  wing  with  veins  2  and  3  close 
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together  before  the  angle  of  the  cell,  4-5  long-stalked,  6  from  apex  of 
cell,  7-0  stalked,  10  absent,  11  on  the  cell  close  to  apex  and  curbed  at 
base.    Hind  wing  with  2  before  the  angle  of  the  cell,  3  and  5  approxi- 
mated at  base,  4  absent,  6-7  stalked,  7  anastomosing  with  8. 
Type  of  the  germs. — Zaboba  pyraloidea,  new  species. 

ZABOOA  PTRALOmSS,  new  ^padat. 

Fore  wing  grayish  brown,  a  little  more  ocherous  along  costa  and 
apex;  lines  blackish,  somewhat  diffused;  inner  line  in-angled  in  ceQ, 
followed  by  a  round  dot,  excurved  across  submedian;  outer  line  run- 
ning in  a  little  to  vein  5,  then  projected  outward  and  denticulate  over 
the  nervules,  inward  a  little  across  the  submedian  area;  termen  with 
denser  dark  irrorations.  Hind  wing  brown-gray,  without  any  ocher- 
ous; a  faint  dark  mesial  line,  running  in  along  submedian  fold. 
Expanse,  23  mm. 

Type. — ^Female,  No.  16518,  U.S.N.M.;  Zacualpan,  Mexico,  July, 
1913  (R.Mtdler). 

SCHACONTIAy  new  genus. 

Fore  wing  with  veins  4  and  5  stalked;  6  and  7  stalked  from  below 
angle  of  cell;  8  to  10  stalked,  10  small  or  obsolete,  11  from  the  cell. 
Hind  wing  with  3  near  angle  of  cell,  4  and  5  stalked,  8  anastomosing 
with  7.  Palpi  porrect,  slender,  exceeding  the  front;  front  with 
conical  prominence. 

Type  of  the  genus. — Schacontia  medalba  Schaus.* 

SCBACOimA  RKFUCA,  Mur^padat. 

Fore  wing  dark  olive  brown  at  base,  angled  centrally;  mecfian 
area  washed  with  white,  shading  to  olive  brown  again  before  the 
outer  line;  this  line  whitish,  shading  outwardly,  excurved  on  upper 
half  nearly  to  outer  margin,  then  straight,  angled  on  vein  1  and 
oblique  to  middle  of  inner  margin.  Hind  wing  soiled  idiitish,  with 
curved  fuscous  submarginal  line.    Expanse,  19  mm. 

Type. — ^Female,  No.  15484,  U.SJS^Jkl.;  Orizaba,  Mexico,  March, 
1912  (R.  Mailer). 

Similar  to  S.  medalha  in  color  and  pattern,  but  the  dark  basal  space 
of  fore  wing  smaller,  the  median  whitish  area  consequently  wider. 

SCHACOimA  CHANBSALIS  Draco. 

Pionea  chanesalis  Dbuce,  Biol.  Gent.-Amer.,  Lep.  Het.,  vol.  2, 1899,  p.  657,  pi.  101, 
fig.  8. 

Mr.  Schaus  sent  me  a  specimen  of  8.  replica  labelled  ''  chanesalia 
Druce,"  but  according  to  Druce's  figure  and  description,  chanesdlia 
has  the  medial  white  area  very  narrow,  almost  a  band.  It  will 
imdoubtedly  fall  in  this  genus.    8.  chanesalis  is  from  Guatemala. 

^AeofUM  m$Mlba  Sduras,  Trans.  Amer.  Est.  Boo.,  vol.  ao,  1904,  p.  Itt. 
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Subfluxiily  OTtA,^^£Bl£TAJBL 

Genus  CULLADIA  Moore. 

CUIXADIA  BBLLirSRBNS,  new  ^padat. 

Fore  wii^  silvery  white;  inner  band  ocher  yellow,  inwardly 
oblique,  with  spotted  black  edges;  outer  band  of  same  color,  from 
costa  at  outer  fourth,  touching  the  margin  above  middle,  then 
curved  to  inner  margin  at  outer  fourth;  terminal  line  blackish; 
fringe  yellow;  a  small  space  of  yellow  at  extreme  base  of  wing.  Hind 
wing  pale  fuscous.    Expanse,  12  mm. 

Type.— Female,  No.  16522,  U.SJf Jf.;  Orizaba,  Mexico  (Schaus 
collection). 

Genus  UBIDA  Walker. 


UBmA  STRICTAUS,  turn  i 

Male  antennae  pectinated.  Fore  wing  with  the  costal  area  to 
middle  of  cell  dark  brown,  the  rest  gray;  a  white  streak  through  the 
cell,  fading  out  before  termen;  an  ocher  dash  below  median  vein  and 
along  vein  2.    Hind  wing  gray.    Expanse,  28  mm. 

Type. — Male,  No.  16520,  U.S.NJil.;  Zacualpan,  Mexico,  July, 
1913  (R.  Mtiller). 

Genus  ARGYRIA  HUbner. 

AROTBXA  SUPPOSITAt  aflw  ^padat. 

Silvery  white;  fore  wing  with  yeJlow  and  brown  costal  edge, 
widened  centrally,  again  subapically  and  cleft;  termen  with  brown- 
black  line,  the  fringe  ocher;  inner  margin  with  yellow  and  brown 
edge,  widened  triangularly  centrally.  Head  and  dorsal  stripe  on 
thorax  yellow-brown.    Expanse,  20  mm. 

Cotypes. — ^Three  females.  No.  16521,  U.S.NJM.;  Orizaba,  Mexico 
(Schaus  collection),  and  September,  1009  (R.  Mtlller).  Also  one 
male,  four  females,  Jalapa,  Mexico  (Schaus  collection). 

Genus  CRAMBUS  Fabricius. 

CRAMBI7S  AUTOTOZBLLUS,  new  Wfftdm. 

Fore  wing  with  vein  11  anastomosing  with  12;  hind  wing  with 
4-5  shortly  stalked,  the  outer  margin  slightly  excavated  below  apex. 
Dark  gray,  submetallic;  some  black  specks  at  base  and  about  end 
of  median  vein;  median  and  outer  lines  brown,  curved^  parallel; 
three  black  dots  on  the  margin  at  middle  and  two  white  ones  above; 
a  terminal  silver  line  seen  in  oblique  light.  Hind  wing  pale  fuscous. 
Expanse,  21  mm. 

Cotypes. — ^Two  females.  No.  18205,  U.S.N.M.;  Tehuacan,  Mexico, 
September,  1013  (E.  Mtiller). 

84843*— Proc.N.M.vol.47— 14 2» 
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DEUTEROLIAy  ne^w  genus. 

Fore  wing  with  vein  2  before  the  angle  of  the  cell,  3  dose  to  the 
angle,  4-5  stalked,  6  before  apex  of  cell,  7-9  stalked,  10  and  11  on 
the  cell,  free.  Hind  wing  with  2  near  middle  of  cell,  3  before  the 
angle,  4-6  stalked,  6  from  apex  of  cell,  far  from  8,  7-8  stalked  beyond 
cell.  Palpi  porrect,  downcurved,  extending  twice  the  length  of  the 
head;  front  with  a  conical  prominence.  Fore  wing  with  the  apical 
area  produced  to  a  rounded  prominence. 

Type  of  the  genus, — Devierolia  nipis,  new  species. 

DBUTBROUA  NIPIS,  tuiw  spedM. 

Fore  wing  dark  purplish  gray;  inner  line  beyond  the  middle, 
brown,  curved,  irregularly  flexuous  centrally;  outer  line  near  the 
mai^in;  apex  brown,  cut  off  obliquely  by  the  whitish,  brown-edged 
upper  segment  of  the  outer  line  and  crossed  by  a  fine  white  line; 
margin  below  the  incisure  white  with  two  black  dashes,  the  line 
before  it  fine,  white,  dentate.  Hind  wing  dark  fuscous.  Elxpanse, 
22-24  mm. 

Ootypes. — ^Two  females.  No.  18206,  U.SJS'AI.;  Sierra  de  Guerrero, 
Mexico,  July,  1913  (R.  Mtiller). 

EUPAROLIA,  new  genus. 

Fore  wing  with  vein  2  near  the  middle  of  the  ceU,  3-5  stalked,  6 
below  the  apex,  7-10  stalked,  11  curved,  free.  Hind  wing  with  2 
near  the  middle  of  the  cell,  3  shortly  stalked  with  4-5,  the  stem  of  6 
in  the  cell  is  far  from  8,  6  arising  above  it  but  still  remote  from  8, 
7-8  stalked  beyond  end  of  cell.  Front  with  a  conical  prominence; 
fore  wing  with  the  apical  area  produced  to  a  rounded  prominence. 

Type  of  the  genus. — Euparolia  mpimiddlis,  new  species. 

KUPAROLIA  JNU*IMmALIS.  new  species. 

Markings  very  much  as  in  2>.  nipis,  described  above;  outer  line 
and  apical  white  streak  coarser;  black  spots  on  margin  farther  down 
near  tomus.    Expanse,  21  mm. 

Type. — ^Female,  No.  18207,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico, 
July,  1913  (R.  Mtiller). 

Sul>ftutxilly  I»YRAriri>rAB. 
Genus  MAPETA  Walker. 

BCAPBTA  OMPHBPHORA,  new  spedes. 

Fore  wing  broad,  the  apex  rectangular;  pale  green  with  two  whitish 
lines  and  the  inner  margin  whitish;  inner  line  straight,  oblique;  outer 
line  curved,  nearly  touching  the  inner  line  on  the  mai^in;  a  small 
black  discal  dot.  Hind  wing  orange  ocher.  Head  and  thorax  green; 
abdomen  orange-ocher.    Expanse,  25  mm. 

IVpe.— Female,  No.  16619,  U.S.NM.;  Zacualpan,  Mexico,  July, 
1913  (R.  Mtiller). 
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Subfloxiilsr  SSPrP^SOaillT AJB2. 
Genus  POCOCBRA  Zeller. 

POCOCERA  (WAHDA)  VARDBLLA,  aawijieloi. 

Fore  wing  dark  gray;  a  line  of  raised  black  scales  forming  an 
oblique  zigzag  across  wing;  inner  line  oblique,  whitish,  straight, 
edged  with  black  on  both  sides;  a  row  of  raised  scales  beyond  it  on 
costa;  a  short  row  in  the  lower  part  of  the  disk;  outer  line  whitish, 
excurved  mesially,  edged  with  a  subdentate  black  broken  line  within; 
a  slender  temnnal  black  line,  indistinctly  broken  on  the  veins. 
Hind  wiQg  pale  yellowish  in  the  male,  with  terminal  dark  line; 
slightly  shaded  with  fuscous  outwardly  in  the  female.  Expanse,  22 
to  26  mm. 

Cotypes. — ^Two  males,  four  females.  No.  15485,  U.S.N.M. ;  Tehuacan, 
Mexico,  July,  1912,  August,  1910  and  1911,  September,  1911^  (R. 
MuUer);  Cerritos,  San  Luis  Potosi,  Mexico,  August,  1911  (R.  MtUler). 

Resembles  P.  varieHa  Ragonot,  but  is  larger  and  darker. 

Sii1[>ftanily  PS[YCmir.A.S2. 
Genus  HOMALOPALPIA  Dyap. 

HOMALOPALPIA  BXTTHALBS,  aflWiffeciet. 

Male  antennae  with  a  notch  in  the  side  of  the  basal  joint,  the  flagel- 
lum  simple.  Fore  wing  dark  gray  at  the  base,  followed  by  a  line  of 
somewhat  raised  black  scales;  following  area  reddish  to  the  oblique, 
broad,  whitish  inner  line,  straight  except  for  a  slight  bend  at  sub- 
median;  a  dark  gray  shade  following,  gradually  paling  to  a  whitish 
area  about  the  double  dark  discal  spot;  apex  dark,  the  outer  line 
cutting  it  obliquely,  pale,  indistinct  below.  Hind  wing  translucent 
whitish  without  fuscous  shade.     Expanse,  18  mm. 

7V2>«.— Male,    No.    16461,    U.S.N.M.;  Orizaba,    Mexico    (Schaus 

collection). 

Genus  FUNDELLA  Zeller. 

VUUDSLLA  AHSMORA,  nsw  tpedat. 

Fore  wing  light  gray,  the  lines  whitish,  obsciu'e;  the  most  con- 
spicuous marking  is  the  dark  linings  on  the  discal  venules  cut  by  the 
outer  line;  inner  line  strongly  oblique,  with  an  irregularity  at  median 
vein;  cell  pale,  outlined  by  dark  veins;  terminal  dots  black,  small. 
Hind  wing  translucent,  soiled  whitish,  the  fringe  dark  at  apex;  swol- 
len area  along  inner  margin  sordid  ocherous.    Expanse,  11  mm. 

Type. — ^Male,  No.  16459,  U.S.N.M.;  Orizaba,  Mexico  (Schaus  col- 
lection). 

Larger  than  peUucena  Zeller,  more  robust,  the  male  with  a  large 
tuft  of  curved  black  hair  on  front  side  of  fore  tibia,  entirely  wanting 
in  peUtLcena. 
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Genus  MYELOIS  HUbner. 

MTBLOI8  VSEIIIPAR8,  new  speelM« 

Costa  gray-white;  inner  area  broadly  pale  brownish;  inner  line 
black,  broad,  curved  a  little  and  widening  to  median  vein  where  it  is 
sharply  cut  off  and  continued  to  margin  by  a  faint  brown  shade; 
discal  dots  black,  separate;  median  vein  outwardly,  with  veins  2,  3, 
and  4,  distinctly  black-lined  to  outer  line;  a  slight  shade  from  ceU 
down  to  margin  near  middle;  outer  line  far  out,  in-angled  opposite 
cell,  double,  pale  filled,  narrowly  followed  by  black  at  costa;  terminal 
space  faintly  blackish  streaked  on  the  veins;  terminal  dots  small, 
distinct.  Hind  wing  translucent  soiled  whitish,  veins  darker,  margin 
fuscous  shaded;  fringe  pale  with  faint  dark  iaterline.  Expanse, 
male,  16  mm.;  female,  19  mm. 

Cotypes. — ^Male  and  female,  No.  18208,  U.S.N.M.;  male,  Oazaca, 
Mexico  (Schaus  collection);  female,  HermosUlo,  Mexico,  bred  from 
orange,  November  2, 1913  (R.  S.  Woglum). 

Sir  G.  F.  Hampson  has  determined  the  male  as  Myelais  solUeBa 
Zeller,  but  after  studying  Zeller's  description  and  figure  and  Ragonot's 
redescription  of  that  Colombian  species,  I  feel  satisfied  that  it  is  not 
the  one  before  me.  The  present  species  is  close  to  Jf«  transiieOa 
Walker,  but  differs  most  in  the  dark  lines  on  the  discal  nervules. 

Genus  CABIMA  Dyar. 

CABIMA  MOCmx>PHLBPS,  iMWtpedet. 

Fore  wing  soft  gray,  the  veins  lined  with  black,  most  distinctly 
around  the  end  of  the  cell  and  the  veins  close  to  their  origins  there- 
from; an  enlargement  at  base  of  veins  4-5  represents  the  discal  spot; 
a  brown  shade  through  the  center  of  the  wing,  cut  off  sharply  and  a 
little  obliquely  through  the  center  of  the  ceU;  ordinary  lines  absent; 
subterminal  line  far  from  the  margin,  whitish,  denticulate,  slightly 
ciu'ved.  Hind  wing  translucent  whitish,  the  veins  narrowly,  costa 
and  terminal  line  with  its  duplication  in  the  fringe  fuscous.  Expanse, 
30  mm. 

jTypc.— Male,  No.  18209,  U.S.N.M.;  Zacualpan,  Mexico,  August, 

1913  (R.  MftUer), 

Genus  MEGASIS  Guen^e. 

ICBGASIS  PDNCTSLLA,  nimieloi. 

Light  gray,  slightly  rufous  through  the  cell;  inner  line  of  three  dis- 
tinct dots  on  costa,  median  and  vein  1 ;  outer  line  of  numerous  streaks 
on  the  veins,  confluent  at  costa  and  followed  there  by  whitish;  discal 
dot  faintly  indicated.  Hind  wing  broad,  pale  mouse  gray,  the  long 
fringes  concolorous,  but  a  dark  terminal  line  as  on  forewing.  Expanse, 
27  mm. 

Type.— No.  16462,  U.S.N.M.;  Tehuacan,  Mexico,  September,  1911 
(R.  Mailer). 
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Another  specimen  is  labeled  "  Zophodia  irwrteTla  Rag/'  in  the  hand- 
writing of  the  late  Herbert  Druce;  but  this  species  can  have  no  relation 
with  Ragonot's  Zojlhodia  inomateUa,  as  it  differs  markedly  in  vena- 
tion, though  somewhat  similar  superficially. 

Genus  HYPSIPYLA  Ragonot. 

HYPSIFTLA  CNABKLLA,  new  speciM. 

Similar  to  H.  ffrandeUa  Zeller,  the  markings  less  diversified,  the 
veins  simply  and  distinctly  lined  in  black,  not  conspicuously  blotched 
or  streaked;  outler  line  simple,  pale,  cutting  the  black  veins,  drawn 
in  a  Jittle  below  vein  2,  but  not  at  idl  dentate;  pale  median  area  re- 
duced nearly  to  obliteration,  showing  as  slight  yellow  mottlings  in 
submedian  space;  reddish  area  following  indistinct;  terminal  dots 
nearly  forming  a  line.    Expanse,  32-34  mm. 

Coiypea. — ^Three  males.  No.  16460,  U.S.N.M.;  Cordoba,  Mexico, 

February,    1908    (F.    Enab);  Orizaba,    Mexico,    September,    1908 

(R.  MtiUer). 

MILDRIXIA,  new  genus. 

Fore  wing  with  veins  2  and  3  close  together  and  parallel  before  the 
angle  of  the  cell,  4-5  shortly  stalked,  6  below  angle  of  cell,  8-9  stalked, 
10  free  before  the  apex  of  the  cell,  1 1  on  the  cell.  Hind  wing  with  the 
cell  rather  short,  vein  2  before  the  angle,  3  and  5  long-stalked  with  4, 
3  joined  to  the  stem  for  a  considerable  distance,  6  joined  to  7-8,  which 
anastomose,  but  leave  7  and  8  rather  long  and  subparallel.  Front 
with  a  large  scaly  tuft;  labial  palpi  upturned  above  vertex,  not 
appressed  to  the  £ront;  maxillary  palpi  simple,  scaJy.  Male  anten- 
nse  with  long  cilia  in  two  rows,  basal  joint  with  two  short  projections, 
one  vertical,  one  lateral.    A  subbasal  scale-ridge  on  fore  wing. 

Type  of  the  genua, — Mildrixia  c(msHtutionella,  new  species. 

MILDItlZIA  CONSTmmOlVELLA,  new  qedes. 

Fore  wing  stone-gray,  the  subbasal  scale  ridge  black,  reaching  to 
subcosta,  preceded  by  a  whitish  line;  an  indistinct  outward  doubling 
dark  shade;  discal  dots  black,  separated,  the  lower  one  followed  by  a 
little  white,  then  some  black  scales;  outer  line  denticulate,  pale,  dark 
edged  on  both  sides;  terminal  dots  subconfluent  in  the  male.  Hind 
wing  whitish,  pearly,  translucent,  costa  and  double  terminal  line  gray. 
Expanse,  19-22  mm. 

Cotypes. — ^Male  and  female.  No.  16470,  U.S.N,M.;  Jalapa,  Mexico 
(Schaus  collection). 

PSEUDODIVONA,  new  genus. 

Fore  wing  with  veins  2  and  3  rather  close  and  near  the  angle  of  the 
cell,  4r-6  stalked,  6  below  the  upper  angle,  8-10  stalked,  11  from  the 
cell.  Hind  wing  with  vein  2  long  before  the  angle  of  the  cell,  3  nearly 
opposite  the  cross  vein,  separated  from  it,  4-5  long  stalked,  6  from 
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apex  of  cell,  7  anastomosing  with  8  nearly  to  apex.  Maxillaiy  palpi 
thickly  filiform,  porrect,  distinct;  labial  palpi  densely  scaly,  panect, 
slightly  oblique,  the  third  joint  short,  a  little  deflexed.  Male  an- 
tenna smooth,  ciliate. 

Type  of  {he  genua, — Paevdodivona  commenaeBa,  new  species. 

PSBUDODFirONA  COICMBNSBXLA,  aflW  ijidoi. 

Fore  wing  with  the  coeta  grayish  white,  broadly;  a  vinous-black 
patch  near  base;  inner  area  broadly  vinous-brown,  shaded  nearly 
to  median  vein  and  vein  2,  cut  broadly  by  the  inner  line,  which  is  of 
the  pale  ground  color,  and  bent  on  submedian;  a  black  bar  on  median 
vein  beyond;  veins  outwardly  dotted  and  streaked  with  black,  cut 
by  the  outer  line,  faintly,  except  on  costa,  where  the  line  is  bordered 
with  black  on  both  sides;  terminal  dots  lai^e,  nearly  confluent. 
Hind  wing  pale  grayish,  semitranslucent,  costa  and  veins  darker. 
Expanse,  19-21  mm.- 

Cotypes. — ^Three  males.  No.  16463,  U.S.N.M.;  Jalapa  and  Orizaba, 
Mexico  (Schaus  collection). 

Resembles  Zophodia  dryopeUa  Schaus  very  closely  in  markings. 
One  specimen  is  labeled  '*  VUula  edmandsii  Pack.''  in  Sir  G.  F. 
Hampson's  writing  and  on  another  is  the  same  name  in  Mr.  Schaus's 
hand;  but  this  determination  is  extremely  wild  and  must  be  due  to 
some  mistake. 

Genus  ANCYLOSTOMIA  Ragonot. 

ANCTL06T0MIA  AROTROPmJEPS,  new  QMies. 

Fore  wing  cameous  white  along  costa,  base  of  inner  area  and  be- 
yond cell;  a  broad  band  of  red-brown  shaded  with  blackish,  from 
base  to  apex,  through  the  cell;  a  broad  area  of  the  same  color  about 
tomus;  a  silvery  line  along  median  vein  and  base  of  vein  5  with  one 
black  dot  at  end  of  cell;  traces  of  a  similar  marking  on  vein  1,  with 
a  dot;  terminal  dots  black,  minute;  fringe  red-purpie.  Hind  wing 
whitish,  the  veins  streaked  with  brown;  termen  shaded  with  fuscous 
in  the  female.    Expanse,  20-24  mm. 

Oatypes, — One  male,  two  females.  No.  16464^  U.S.N.M.;  Orizaba, 
Mexico  (Schaus  collection);  Cuemevaca,  Mexico,  July,  1906  (W. 
Schaus);  Orizaba,  Mexico,  August,  1911  (R.  Mftller). 

CACTOBROSIS,  new  genus. 

Fore  wing  long  and  narrow;  veins  2  and  3  before  the  end  of  the 
cell,  4  and  5  stalked,  6  below  the  apex  of  the  cell,  straight,  8  and  9 
long-stalked,  10  and  1 1  on  the  cell.  Hind  wing  with  the  cell  reaching 
to  the  middle  of  the  wing,  vein  2  before  its  end,  4  absent,  3  and  5 
stalked,  6  from  the  apex  of  the  cell,  7  and  8  anastomosing,  but  well 
marked   at    apex.    Labial   palpi   upturned,    smooth,    ^lindrical. 
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slightly  angled  by  scales  at  the  joints.    Maxillary  palpi  small,  fili- 
form. 

Type  of  the  genua. — Oactobrosia  elongateUa  Hampeon.^ 

KBT  TO  8PECIB8. 

Male  antennffi  pectbated fernaldaliB  Hukt. 

Male  antenna  senate  and  {asciculate. 

Male  smaller,  gray,  the  fore  wing  with  two  pale  lines elongaUlla  Hampson. 

Male  larger,  luteous  on  disk  of  fore  wing,  with  laige  black  spots  on  the  veins, 

maeidifera  Dyar. 

CACTOBROSIS  FBRNALDAUS  Hulirt. 

Melitarafemaldalis  Hulst,  Trans.  Amer.  Ent.  Soc.,  vol.  13, 1886,  p.  163. 
Eweophera  giganUlla  Ragonot,  Nouv.  Gen.  8p.  Phyc.  et  Gall.,  1888,  p.  82. 
Eonora  cinerella  Httlst,  Jonm.  N.  Y.  Ent.  8oc.,  vol.  8, 1901,  p.  223. 
MelUarafemaldalig  Dyab,  Proc.  Ent.  Soc.  Wash.,  vol.  7, 1005,  p.  36. 

CACTOBROSIS  MACUUIBRA,  new  ^padat. 

Fore  wing  gray  with  luteous  tint  over  the  submedian  area;  lines 
obsolete^  broadly  indicated  by  absence  of  black  linings  and  powder- 
ings;  irregular  streaks  on  the  veins  except  on  termen,  forming  con- 
spicuous spots  in  two  rows  across  the  wing  on  each  side  of  the  inner 
line  area;  a  mark  in  end  of  cell,  clouded;  outer  line  entirely  lost; 
some  black  streaks  preceding  its  position.  Hind  wing  translucent 
white.    Expanse,  36  nam. 

2Vp«.— Male,  No.  16465,  U.S.N.M.;  Oaxaca,  Mexico  (Schaus 
collection) 

CACTOBROSIS  LONOIPBNNXLLA  Himptoo. 

Euaophara  longipennella  Dbucb,  Biol.  Oent.-Amer.,  Lep.  Het.,  vol.  2, 1896,  p.  286 

(nomen  ntuhim), 
Euzophera  Umgipenndla  Hajipbon,  Romanoff  Mem.,  vol.  8, 1901,  p.  52. 

My  specimens  are  exactly  like  the  females  of  dongateUa  Hampson, 
only  larger  (dongateUa  female  expands  30-32  mm.;  longipennella, 
36-39  mm.).  The  two  names  probably  refer  to  one  species,  but 
males  must  be  seen  for  certainty. 

CACTOBROSIS  INSIONATKLLA,  iww  Vpadat. 

Fore  wing  soft  gray  without  transverse  black  markings;  the  ordi- 
nary lines  show  as  faintly  paler  shades,  broad,  diffuse,  obscure,  the 
outer  showing  a  central  stout  tooth;  vems  slightly  lined  in  blackish, 
the  submedian  fold  rather  conspicuously  so.  Hind  wing  whitish; 
with  fuscous  veins  at  apex,  terminal  line  and  line  in  the  fringe. 
Expanse,  37-40  mm. 

Cobypes. — ^Two  females.  No.  16466,  U.S.NJd[.;  Oaxaca,  Mexico 
(Schaus  collection). 

^MoodwL  eUmgaUUa  Hampson,  Romanofl  Mem.,  voL  8, 1001,  p.  aeo. 
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Genus  YOSEMITIA  Ragonot. 

TOSBMITIA  DIDACnCA,  new  qedes. 

Fore  wing  gray,  faintly  cameous;  the  costal  half  white  with  longi- 
tudinal lines  of  black  dustings;  a  streak  near  center  of  costa;  discal 
dot  single,  black,  rounded;  outer  line  distinct,  black,  double,  dentate, 
fainter  below  and  parallel  to  the  margin.  Hind  wing  whitish, 
translucent,  broadly  pale  gray  shaded  at  the  apex.    Expanse,  20  mm. 

Cotypes, — ^Male  and  female,  No.  16467,  U.S.N JM.;  Tehuacan,  Mex- 
ico, May  and  June,  1913  (R.  Muller). 

Near  Y.  gracieUa  Hulat,  but  much  more  slender  and  delicate  in 

build. 

Genus  VITULA  Ragonot. 

VrrULA  MALACSLLA,  iwwtpedat. 

Light  gray,  the  costa  white  to  the  cell;  discal  dots  blackish,  faint; 
outer  line  slight,  oblique,  white,  with  gray  edges,  situated  close  to  the 
margin;  a  purple-black  line  on  basal  third  of  costa,  ending  in  a  small 
angle  with  a  tuft  below.  Hind  wing  whitish,  gray  on  costa  and  ter- 
men.    Expanse,  10  mm. 

Type.— Male,  No.  16468,  U.S.N Jkf.;  Tehuacan,  Mexico,  May,  1911 

(R.  Muller). 

MOODNOPSIS,  new  genus. 

Venation  of  Moodna  except  that  veins  8  and  9  of  fore  wing  and 
7  and  8  of  hind  wing  are  still  distinct,  not  coincident.  Hind  wing  with 
seven  veins;  8-9  of  fore  wing  stalked;  2  before  an^e  of  cell;  labial 
palpi  porrect;  veins  4-5  of  fore  wing  stalked;  labial  palpi  slender, 
compressed,  over  twice  as  long  as  head;  cell  of  hind  wing  moderate,, 
less  than  half  the  length  of  the  wing,  veins  4  and  5  separate. 

Type  of  the  germs. — Moodnopsia  dedpiena,  new  species. 

MOODNOPSIS  DBCIPIBNS»  new  tpedet. 

Dark  gray,  obscurely  marked ;  a  broad  dark  band  for  inner  line, 
oblique,  slightly  irregular  but  indistinct;  discal  dot  double,  generally 
separated;  outer  line  defined  by  interrupted  dark  streaks  on  the  veins, 
itself  of  the  ground  color,  the  wing  slightly  tinged  with  purplish, 
especially  outwardly;  terminal  dark  powdering;  fringe  with  a  pale 
line  at  base.  Hind  wing  pale  fuscous,  with  dark  terminal  line  and 
pale  one  at  base  of  fringe;  fringe  gray.    Expanse,  28  mm. 

Coiypes. — ^Two  females.  No.  16469,  U.S.NJM.;  Orizaba,  Mexico 
(Schaus  collection). 

The  specimens  were  identified  as  Ephestia  hiehnieHa  Zelhier,  which 
I  have  also  from  Orizaba,  but  the  resemblance  is  only  superficial. 
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Genus  AURORA  Ragonot. 

AURORA  DIMIDXATBLLA.  new  vpedM. 

Fore  wing  gray-white  on  costal  half,  iirorated  with  darker,  the 
inner  half  cameous  gray;  colors  divided  by  a  white  line  along  median 
vein,  edged  with  blackish  below,  especially  in  submedian  fold,  diffused 
and  fading  beyond  vein  2.  Hind  wing  pale  fuscous  tinted.  Expanse, 
21  nun. 

Type.— Female,  No.  16623,  U.S.N.M.;  Tehuacan,  Mexico,  Sep- 
tember, 1912  (R.  Muller). 

Genus  BANDERA,  Ragonot. 

BAin>SRA  HOMIOTBS»  ii0W«pedM. 

Fore  wing  gray-white  on  costal  half,  whiter  in  the  ceU,  the  inner 
half  cameous  gray;  colors  divided  by  a  white  line  along  median  vein, 
edged  with  black  below  along  submedian  fold  as  far  as  origin  of  vein  2. 
Hind  wing  pale  fuscous.    Expanse,  16  mm. 

Type. — ^Female,  No.  16624,  U.S.N.M.;  Oaxaca,  Mexico  (Schaus 
collection). 

On  one  wing  vein  5  is  present,  very  short  and  close  to  the  margin, 
but  I  regard  this  as  an  abnormality. 
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MTTORAL  MARINE  MOLLUSKS  OF  CHINCX)TEAQUE 
ISLAND,  VIRGINIA- 


By  John  B.  Henderson  and  Paul  Bartsoh, 

Ofihe  DhitedStates  National  Muman. 


INTRODUCTION. 

During  July,  1913,  the  writers  made  a  short  trip  to  Cbincoteague, 
on  the  Atlantic  shore  of  Accomac  County,  Virginia,  for  the  purpose 
of  ascertaining  the  local  marine  fauna.  Owing  to  the  inaccessibility 
of  this  strip  of  coast,  generally  known  as  the  ''Eastern  Shore," 
collectors  seem  to  have  n^lected  it.  At  all  events,  there  appear  to 
be  but  few  records  and  no  critical  lists  published  of  the  shallow  water 
shells  from  any  locality  between  Cape  May,  New  Jersey,  and  Beaufort, 
North  Carolina.  Our  chief  desire  was  to  find  out  of  just  what  ele- 
ments the  molluscan  fauna  consisted — ^to  see  how  many,  if  any, 
species  of  southern  range  lapped  over  from  Hatteras,  and  what 
northern  species  still  persisted  in  this  faunal  area.  We  were  happy 
in  our  somewhat  haphazard  choice  of  a  locality  for  we  encountered 
at  Chincoteague  a  greater  variet}^  of  stations  than  likely  can  be  found 
at  any  other  one  point  along  tiua  section  of  the  coast.  There  are, 
first,  the  interior  sounds  of  very  considerable  extent.  These,  are 
very  shallow  (4  to  12  feet),  more  or  less  thicMy  sown  with  oyster 
beds  and  with  patches  of  eel  grass,  the  bottom  ranging  from  hard 
sand  through  varying  degrees  of  hard  clay  to  soft  mud.  Second,  we 
found  the  unusual  feature  of  a  bight  or  protected  cove  formed  by 
the  southward  drift  at  the  southern  end  of  Assateague  Island,  pro- 
tected from  heavy  wave  action  by  a  long,  curved  sand  spit.  This 
bight  has  a  soft  mud  bottom,  with  a  temperature  possibly  8^  less 
than  that  of  the  open  sea.  The  mud  which  webrought  up  with  the 
dredge  seemed  almost  icy  to  the  touch.  This  condition  is  probably 
produced  by  cold  springs  seeping  through  the  floor  of  the  bight. 
This  colder  water  of  the  bight  yielded  to  our  dredge  YoUia  limatuJa, 
large  and  fine,  and  Nucula  prodma,  whereas  just  around  the  pro- 
tective spit  of  sand,  on  the  ocean  side,  we  found  dead  Terebras  of 
two  species,  some  yoimg  Buayeon  perversa  and  a  valve  of  Oardium 
rohuetfum,  a  somewhat  startling  association  of  species.    Then,  lastly, 
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we  had  the  open  sea,  which  here  presumably  differs  in  no  manner 
from  other  open-sea  stations  along  the  200  miles  or  more  of  this 
coast.  The  bottom  drops  off  very  gradually  to  the  edge  of  the  con- 
tinental shelf,  some  75  or  100  miles  out. 

The  open-sea  stations  we  occupied  were,  as  might  be  expected, 
very  poor.  The  smooth,  hard  sand  bottom  seemed  almost  barren 
of  life,  and  the  softer  patches  that  we  explored  contained  only  many 
dead  shells — ^mostly  small  bivalves.  We  should  admit,  however, 
that  our  work  in  the  open  sea  was  scarcely  a  good  test,  although  we 
made  probably  20  hauls  from  the  shore  out  some  4  or  5  miles,  but 
the  chart  soundings  indicated  some  more  promising  areas  of  pebbly 
bottom  a  few  miles  beyond  what  we  considered  the  safety  zone  for 
a,  small  motor  boat. 

The  inner  waters  of  the  soimd  we  found  unexpectedly  rich  in 
moUuscan  life,  the  species,  for  the  most  part,  not  having  been  taken 
outside  or  in  the  bight. 

We  spent  but  two  full  working  days,  and  were  fortunate  in  securing 
an  excellent  boat  and  obliging  skipper.  The  material  has  been 
identified  with  great  care,  all  the  critical  species  having  been  sub- 
jected to  the  most  rigorous  investigation.  The  following  is  the  list 
of  our  catch: 

LIST  OP  SPECIES  COLLECTED. 

OSTRBA  VmOHnCAOmeliii. 
AKOBCIA.  GLABRA  VetriD. 
FBCTBH  OIBBUS  IRRADIAire  Uamnk. 
MTTILUS  BDUUS  Ltamaeai. 
8CAPHARCA  TRANSVERSA  Say. 

The  typical  as  well  as  a  varietal  form  occurs. 

SCAPHARCA  GAMPBCHBNSIS  PEZATA  8uf. 

Some  specimens  referable  to  the  form  hohnesii  Kurtz. 

ARCA  ^NOBTIA)  P0BDBR06A  8v 

nucuLA  PROzncA  s^r. 
Assateague  Bight  only. 

70IDIA  LOCATULA  Sqr. 

Assateague  Bight  only.  These  specimens  all  show  a  tendency  to 
turn  up  the  pointed  end,  giving  a  slightly  concave  dorsal  line  from 
the  beak  to  the  anterior  tip. 

LBDA  ACUTA  ConnML 

VBNBRICARDZA  GRANULOSA  S^r-CARBFTA  BORSALIS  AnOon. 

VBNXRICARDXA  (PLBUROMBRIS)  TRIDBNTATA  Sty. 

ASTARTB  CASTANBA  8uf. 

CRA88ATBLLA  (BRIPHYLA)  LT7NULATA  Coomd. 

DIVARICBLLA  QUADRISULCATA  Othlgnh 

PHACOIDBS  AURANTIA  DmImfos. 

One  valve  on  beach  (adventitious)). 
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CARDIUM  ROBUSTUM  Soknder-CARDIUM  MAGNUM  Bom. 

UBVICAKOIUM  MORTOm  CoonML 

VBlfUS  MBRCBNARIA  UniiMiu. 

CHIONB  CANCBLLATA  LimuMiit. 

AGRIOPOMA  CONVSZA  Bk$.    CTTHBRBA  COIlVKXAS^r.    CAXXOCARBIA  MORRHUANA 

Lindaay. 
PBTRICOLA  PHOLADIFORMIS  Lmttck. 
DONAX  VARIABILIS  Svg, 
TAGBLUS  GIBBUS  Spenfler. 
TAGELUS  DIVISUS  Spwfler.  * 

ANGULUS  TBNERA  Say. 
PSABCMACOMA  TSZITA  S^r. 

Two  fairly  distinct  forms  of  this  occur  which  for  the  present  may 
be  called  the  southern  and  northern  varieties. 

ABRA  ABQUAUS  S^r. 

SPISULA  (HBMIMACTRA)  SOUPISSIMA  DtUwin. 

SPISULA  SOLIDISSIMA  SIMILIS  Say. 

SPISULA  SOLIDISSTMA  RAVBITBU  Coniad. 

MUUNIA  LATERALIS  Say. 

LABIOSA  (RABTA)  CANAUCULATA  Say. 

LTOnSIA  HYAUN A  CoonML 

CORBULA  COITTRACTA  Say. 

MT  A  ARBNARIA  Lfamaens. 

BNSIS  MINOR  DaU. 

PHOLAS  (BARNBA)  COSTATU8  Lfamaaoa. 

TORNATINA  CANAUCULATA  Say. 

CTUCHNSLLA  BIPUCATA  H.  C.  Lee. 

Not  C.  biderUaia  Qrbigny,  generally  accepted  as  synonomous. 

TBRBBRA  CONCAVA  Say. 
TBRBBRA  DISLOCATA  Say. 
CLATHURBLLA  JBWBTTI  Stoaxna  (typical). 
MANGILIA.  CBRINA  Kuxtz  and  Stimpaoo. 
MANGILIA,  apedaa. 

A  single  specimen  of  what  will  probably  prove  to  be  a  new  species 
was  found  on  the  beach  at  Assateague  Bight.  This  shell  is  too  worn 
to  be  properly  described. 

MAROnVBLLA  APICINA  BORBAUS  Venffl. 
FULGUR  FBRVBRSA  Lfamaeiia. 

Very  young  specimens  only. 

FULGUR  CARICA  Lfamaaoa. 
8TCOTTPUS  CANAUCULATUS  Say. 
TRITIA  TRIVITTATA  Say. 
NASSA  OBSOLBTA  Say. 
NASSA  VIBBZ  Say. 

Exceptionally  large  race. 

COLUMBBLLA  (ANACHIS)  AVARA  Say  (typical). 

Large,  solid,  dingy  colored,  with  10  to  12  prominent  ribs. 

COLUMBBLLA  (ASTTRIS)  LUNATA  Say. 

Specimens  from  the  same  haul  of  the  dredge  vary  greatly  in  color 
patterns  from  light  with  dark  maculations  to  dark  with  light  macu- 
lations  to  solid  reddish  brown;  the  latter  is  suggestive  of  Stimpson's 
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C.  dissimUis,    It  seems  useless  to  attempt  any  divisions  into  sub- 
species based  upon  color  characters  only. 

BUPLBURA  CATTDATA  Say. 

Exceptionally  large. 

UROSALPHTX  CUTBRBUS  Say. 

The  enormous  size  of  our  specimens  taken  from  the  oyster  beds  at 
first  led  us  to  suspect  a  new  species.  Say's  type,  however,  came  from 
the  Maryland  shore  and  is  much  larger  th&n  the  shells  of  this  species 
from  either  north  or  south  of  this  region.  These,  then,  are  probably 
typical  cinerevs  and  specimens  from  Long  Island  as  well  as  those 
from  Hatteras  south  belong  to  a  much  smaller  race.  Some  of  our 
shells  measure  51.5  mm.  long  by  26.4  diameter,  while  the  general 
average  is  not  very  much  less.  A  few  specimens  (dead)  dredged  in 
the  open  sea  are  of  the  smaller  race  generally  known  to  collectors 
(20.8  mm.  long  by  11.4  mm). 

EPnomUM  VIROINICnM,  new  ipectot. 
Plate  13,  fig.  1. 

Shell  very  small,  broadly  conic,  white.  Nuclear  whorls  4,  well 
rounded,  polished,  separated  by  a  strongly  impressed  suture.  Post- 
nuclear  whorls  inflated,  marked  by  very  slender  lamellar,  retractive 
axial  ribs,  of  which  36  occur  upon  the  first,  48  upon  the  second,  and  60 
upon  the  last  turn.  The  spaces  between  the  axial  ribs  are  a  little 
more  than  twice  as  wide  as  the  ribs,  and  are  crossed  by  very  fine 
spiral  threads  which  run  up  on  the  sides  of  the  ribs  but  do  not  cross 
their  summit.  Of  these  spiral  threads  about  20  occur  between 
the  sutures  on  the  middle  whorl.  These  threads  are  about  one-half 
as  wide  as  the  spaces  that  separate  them,  and  are  a  little  more 
closely  spaced  at  the  summit  than  on  the  middle  of  the  whorls. 
Suture  strongly  constricted.  Periphery  of  the  last  whorl  well 
rounded.  Base  well  rounded,  marked  by  the  continuations  of  the 
axial  ribs,  which  extend  undiminished  to  the  umbilical  region,  where 
they  approach  each  other  to  such  an  extent  that  they  become  almost 
fused.  Aperture  very  broadly  and  very  regularly  oval;  outer  lip  thin, 
showing  the  external  sculpture  within;  inner  lip  appressed  to  the  body 
whorl,  evenly  curved;  parietal  wall  covered  with  a  thick  yellowish 
callus. 

The  type.  Cat.  No.  252668,  U.S.N.M.,  was  dredged  at  Chincoteague, 
Virginia.  It  has  a  trifle  more  than  three  post-nuclear  whorls,  and 
measures:  Length,  3  mm.;  diameter,  1}  mm. 

This  little  gem  appears  to  be  a  full-grown  individual,  judging 
by  the  slight  thickening  pf  the  lip. 

BPITOmUM  SATANA  D«ll, 

EPJ^ONIITM  LUTBATA  Say, 

SPrrONIUM  BCDLTISTRIATA  Sajr* 

MEUlNBLLA  OLEACBA  Kurtz  and  SttmpMn-  <*SXJLIMA  OLBACBA  "  Xurti  and  StimpMn. 
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TUBBOHIILA  (FTROISCU8)  POWHATAIII.  w 

Plate  13,  fig.  5. 

Shell  broadly  conic,  yellowish  white.  Nuclear  whorls  decollated. 
Post-nuclear  whorls  moderately  well  rounded,  feebly  shouldered 
at  the  summit,  marked  by  strong,  almost  vertical  axial  ribs,  of  which 
22  occur  upon  the  third,  24  upon  the  fourth,  26  upon  the  fifth  and 
seventh,  and  28  upon  the  penultimate  turn.  These  ribs  are  almost 
as  wide  as  the  spaces  that  separate  them.  Intercostal  spaces  crossed 
by  7  equal  and  equally  spaced,  strongly  incised  spiral  lines.  Suture 
strongly  marked.  Periphery  of  the  last  whorl  well  rounded.  Base 
short,  well  rounded,  marked  by  the  continuations  of  the  axial  ribs, 
which  extend  to  the  umbilical  chink,  and  5  or  6  feebly  incised,  irregu- 
larly spaced  spiral  lines.  Aperture  oval;  posterior  angle  acute;  outer 
lip  thin,  showing  the  external  sculpture  within  by  transmitted  light ; 
inner  lip  somewhat  twisted,  slightly  revolute;  parietal  wall  covered 
with  a  moderately  thick  caUus. 

The  type.  Cat.  No.  252574,  U.S.N.M.,  was  dredged  at  Chincoteague, 
Virginia.  It  has  7^  post-nuclear  whorls,  and  measures:  Length, 
5  mm.;  diameter,  1.8  mm. 

TUSBOiqiLLA  (PYROISCUS)  POCAHORTASAB,  iww  ^pedas. 
Plate  14,  ^,  4. 

Shell  broadly  conic,  bluish  white.  Nuclear  whorls  2^,  forming 
a  depressed  heUcoid  spire,  the  axis  of  which  is  almost  at  right  angles 
to  the  axis  of  the  succeeding  turns,  in  the  first  of  which  it  is  partly 
immersed.  Post-nuclear  whorls  very  slightly  rounded,  moderately 
shouldered  at  the  summit,  marked  by  strong,  slightly  protractive, 
broad,  well  rounded,  somewhat  curved  axial  ribs,  of  which  18  occur 
upon  all  the  whorls.  The  intercostal  spaces  are  about  twice  as  broad 
as  the  axial  ribs.  They  are  well  rounded  and  shallow.  They  are 
marked  by  5  broad  spiral  grooves  and  a  number  of  fine  incised  lines. 
The  space  between  the  summit  and  the  first  broad  groove  is  about 
twice  as  wide  as  that  between  any  of  the  grooves.  This  space  is 
crossed  by  6  fine  incised  spiral  lines,  which  are  not  quite  equally 
spaced,  the  second  and  third  and  the  fourth  and  fiUTth  being  a  little 
closer  to  each  other  than  the  others.  The  space  between  the  first 
broad  groove  and  the  second  is  crossed  by  a  strongly  incised  fine 
spiral  line,  and  the  space  between  the  third  and  fourth  is  likewise 
crossed  by  a  fine  incised  line.  Suture  well  impressed.  Periphery 
of  the  last  whorl  feebly  angulated,  marking  the  termination  of  the 
axial  ribs.  Base  very  short,  well  rounded,  marked  by  19  well-incised 
fine  spiral  lines,  wMch  grow  successively  closer  spaced  from  the 
periphery  to  the  umbilical  area.  Aperture  subquadrate;  posterior 
angle  obtuse;  outer  lip  thin,  showing  the  external  sculpture  within; 
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inner  lip  almost  yertica!,  slightly  revolute;  parietal  wall  glazed  with,  a 
thin  callus. 

The  type,  Cat.  No.  252576  U.S.N.M.,  was  dredged  at  Chincoteague, 
Virginia.  It  has  10  post-nuclear  whorls,  and  measures:  Length, 
5.7  mm.;  diameter,  1.8  nun. 


TURBOimXA  (FYBOISCUS)  TOTATAIII.  m 
Plate  14,  fig.  5. 

Shell  broadly  conic,  wax  yellow.  Nuclear  whorls  decollated. 
Postnudear  whorls  appressed  at  the  summit,  marked  by  almost 
vertical  axial  ribs,  which  are  about  two-thirds  as  broad  as  the  spaces 
that  separate  them.  Of  these  ribs  22  occiu*  upon  all  but  the  last 
turn,  which  has  24.  Intercostal  spaces  marked  by  6  equal  and 
equally  spaced,  rather  broad,  deeply  incised  spiral  lines,  the  first 
of  which  is  about  1^  times  as  far  anterior  to  the  summit  of  the  whorls 
as  it  is  separated  from  the  second,  and  three  very  fine  lines.  Two  of 
these  fine  spiral  lines  occur  between  the  summit  and  the  first  deeply 
incised  line,  while  the  third  occurs  halfway  between  the  first  and 
second  deep  spirals.  Suture  well  marked.  Periphery  of  the  last 
whorl  feebly  angulated,  marking  the  termination  of  the  axial  ribs, 
which  become  evanescent  here.  Base  moderately  long,  well  rounded, 
marked  by  13  incised  spiral  lines  of  somewhat  varying  strength  and 
irregular  distribution.  The  space  between  the  first  of  these  lines  and 
the  first  line  of  pits  on  the  spire  is  wider  than  any  of  the  spaces  be- 
tween the  strongly  incised  lines  of  the  spire.  Aperture  ovate ;  posterior 
angle  acute;  outer  lip  thin,  showing  the  external  sculpture  within; 
inner  lip  oblique,  slightly  curved,  and  somewhat  reflected;  parietal 
wall  covered  with  a  thin  callus. 

The  type,  Cat.  No.  252572,  U.S.N.M.,  was  dredged  at  Oiinooteague, 
Virginia.  It  has  10  post-nuclear  whorls,  and  measiires:  Length,  5.3 
mm.;  diameter,  1.5  mm. 

TURBOIOLLA  (PTBGISCUS)  VXROHIICA,  ntw  iyedet. 
Plate  13,  fig.  4. 

Shell  elongate-conic,  wax  yellow  with  a  darker  golden  yellow  band, 
which  occupies  the  space  boxmded  by  the  third  and  fourth  incised 
spiral  grooves.  Nuclear  whorls  decollated,  the  3  succeeding  badly 
worn,  the  remainder  well  rounded,  ornamented  with  retractive, 
rounded,  moderately  strong,  axial  ribs,  which  are  about  two-thirds 
as  broad  as  the  spaces  that  separate  them.  Of  these  ribs  22  occur 
upon  the  fourth  and  fifth,  26  upon  the  sixth,  and  28  upon  the  penulti- 
mate whorl.  In  addition  to  the  axial  sculpture,  the  whorls  are 
marked  by  5  equal  and  almost  equally  spaced,  strongly  incised 
spiral  lines,  the  first  one  of  which  is  at  a  little  greater  distance 
below  the  summit  than  the  space  which  separates  the  first  and  second 
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incised  lines.  The  space  between  the  summit  and  the  first  incised 
line  is  crossed  by  3  very  fine  equal  and  equally  spaced  spiral  striations. 
The  incised  lines  pass  up  on  the  sides  of  the  ribs  but  do  not  cross 
the  smnmit.  In  addition  to  the  above  sculpture,  the  entire  siu^ace 
of  the  shell  is  marked  with  microscopic  lines  of  growth  and  spiral 
striations.  Suture  strongly  impressed.  Periphery  of  the  last  whorl 
well  rounded.  Base  moderately  long,  well  roimded,  marked  by  the 
continuations  of  the  axial  ribs,  which  disappear  shortly  after  passing 
the  periphery,  and  15  incised  spiral  lines  of  somewhat  varying 
width.  There  is  a  plain  band  between  the  fifth  spiral  line  of  the 
spire  and  the  first  incised  line  of  the  base  a  little  broader  than  the 
band  at  the  summit.  Aperture  ovate;  posterior  angle  acute;  outer 
lip  thin,  showing  the  external  sculpture  within;  inner  lip  thin,  some- 
what sigmoid,  and  slightly  revolut^;  parietal  wall  covered  with  a 
thin  callus. 

The  type,  Cat.  No.  252573,  U.S.N.M.,  was  dredged  at  Chincoteague, 
Virginia.  It  has  8  post-nuclear  whorls,  having  lost  the  nucleus  and 
probably  the  first  post-nuclear  turn,  and  measures:  Length,  4.2  mm.; 
diameter,  1.4  mm. 

Another  specimen,  in  not  quite  as  good  condition  as  the  type, 
has  9  post-nuclear  whorls,  and  measures:  Length,  6.2  mm.;  diameter, 
1.7  mm. 

TUXBOHIILA  (PntOlSCUS),  ^pedM? 

A  specimen  apparently  of  an  undescribed  species,  but  too  poor  to 
serve  for  description. 

TDSBOHIILA  (FTRGISCUS),  ipeclot? 

The  above  remarks  apply  also  here. 

ODOSTOBCIA  (CHRTSALUDA)  TOTATAin,  new  vpedas. 
Plate  13,  fig.  2. 

Shell  small,  elongate-ovate,  bluish  white.  Nuclear  whorls  obliquely 
immersed  in  the  first  of  the  succeeding  turns,  above  which  only  half 
of  the  last  volution  projects.  Post-nuclear  whorls  feebly  rounded, 
shouldered  at  the  summit,  marked  by  somewhat  retractive  axial  ribs, 
which  are  about  as  broad  as  the  spaces  that  separate  them.  Of  these 
ribs,  20  occur  upon  the  first,  22  upon  the  second  and  third,  and  24 
upon  the  last  turn.  In  addition  to  the  axial  ribs,  the  whorls  are 
crossed  by  4  spiral  cords  which  equal  the  axial  ribs  in  strength  and 
render  the  junction  of  the  axial  ribs  and  the  spiral  cords  nodulous. 
The  first  of  these  cords  is  at  the  sunmiit,  and  the  fourth  bounds  the 
peripheral  sulcus.  The  spaces  inclosed  between  the  axial  ribs  and  the 
spiral  cords  are  strongly  impressed,  rectangular  pits,  having  the  long 
axis  parallel  with  the  spiral  sculpture.  Suture  channeled.  Periphery 
of  the  last  whorl  marked  by  a  strong  sulcus.  Base  moderately  long, 
slightly  umbilicated,  marked  by  9  spiral  cords,  which  <Uminish  regu- 
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larly  in  size  from  the  peripheral  sulcus  to  the  umbilical  region.  Aper- 
ture oval;  posterior  angle  acute;  outer  lip  thin,  showing  the  external 
sculpture  within;  inner  lip  curved  and  somewhat  revolute,  adnate 
posteriorly  to  the  base;  parietal  wall  glazed  with  a  moderately  thick 
callus. 

The  two  specimens  of  this  species,  Cat.  No.  252578,  U.S.N.M.,  were 
dredged  at  Qdncoteague  Bay,  Virginia.  One  of  these,  the  type,  has  5 
postnuclear  whorls,  and  measiure:  Length,  2.2  mm.;  diameter,  1  nmi. 

ODOSTOBCIA.  (CHRTSALUDA),  ipedM? 

A  specimen  which  we  are  xmable  to  refer  to  any  of  the  known 
forms,  but  which  is  too  poor  to  serve  as  type  for  a  new  species. 

ODOSTOBCIA.  (MBNBSTHO)  OCPRSSSA  8f. 

Two  specimens. 

ODOSTOBCIA  (EVALBA)  VXROIRICA,  new  ipectot. 

Plate  13,  fig.  3. 

Shell  small,  elongate-conic,  bluish  white,  with  a  narrow  pale  yellow 
band  a  little  anterior  to  the  smnmit.  Nuclear  whorls  decidedly 
obliquely  immersed  in  the  first  of  the  succeeding  turns,  above  which 
the  tilted  edge  of  the  last  volution  only  projects.  Post-nudear 
whorls  moderately  well  rounded,  weakly  shouldered  at  the  siunmit, 
marked  by  decidedly  retractive  lines  of  growth  and  exceedingly  fine 
spiral  striations.  A  slender  spiral  thread  is  situated  a  little  posterior 
to  the  suture,  forming  a  slight  angulation  from  which  the  whorls  bend 
a  little  more  abruptly  to  the  inferior  tutmre.  Suture  strongly 
impressed,  base  of  the  last  whorl  moderately  long,  somewhat  inflated, 
strongly  rounded  and  openly  umbilicated.  Aperture  oval;  posterior 
angle  obtuse;  outer  lip  thin;  inner  lip  decidedly  oblique,  curved  and 
somewhat  revolute;  parietal  wall  glazed  with  a  thin  callus. 

The  type  and  4  specimens  were  dredged  at  Chincoteague,  Virginia. 

The  type.  Cat.  No.  252576,  U.S.N.M.,  has  6  post-nuclear  whorls 
and  measures:  Length,  2.7  mm.;  diameter,  1.2  nmi. 

ODOSTOBCIA  (BVALBA)  POCAHONTASAS,  new  ipectot. 

Plate  13,  fig.  6. 

Shell  small,  quite  regularly  conic,  semitranslucent,  bluish  white, 
with  a  narrow  pale  yellow  band  a  little  anterior  to  the  summit. 
Nuclear  whorls  obliquely  immersed  in  the  first  of  the  succeeding 
turns,  above  which  the  titled  edge  of  the  last  volution  only  projects. 
Post-nuclear  whorls  flattened,  feebly  shouldered  at  the  summit,  the 
sides  of  the  succeeding  turns  forming  a  perfectly  straight  line,  marked 
by  exceedingly  fine  protractive  lines  of  growth,  and  microscopic  spiral 
striations  only.  Suture  rendered  slightly  channeled  by  the  weak 
shoulder  at  the  summit  of  the  whorls.  Periphery  of  the  last  whorl 
decidedly  angulated.  Base  short,  well  rounded,  narrowly  umbUi- 
cated,  marked  by  lines  of  growth  and  fine  spiral  striations.    Aperture 
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ovate;  posterior  angle  acute;  outer  lip  thin;  inner  lip  slightly  curved 
and  somewhat  revolute,  provided  with  a  strong,  oblique  fold  at  its 
posterior  extremity;  parietal  wall  glazed  with  a  thin  callus. 

The  type,  Cat.  No.  252677,  U.S.N.M.,  has  7  post-nuclear  whorls 
and  measures:  Length,  2.4  mm.;  diameter,  1  nmi.,  and  it  was 
dredged  at  Chincoteague  Bay,  Virginia. 

TSIPHORIS  FTRRHA,  new  ipectot. 
Plate  14,  fig.  1. 

Shell  broadly  conic,  white.  Nuclear  whorls  4,  the  first  half  of  the 
first  turn  smooth,  the  rest  marked  by  2  spiral  cords  and  numerous 
very  fine  axial  threads.  Post-nuclear  whorls  well  rounded,  the  first 
4  marked  with  2  tuberculated  spiral  cords,  of  which  one  is  inmiedi- 
ately  below  the  summit  and  the  other  a  little  posterior  to  the  pe- 
riphery. Be^nning  with  the  fifth  whorl  a  third  spiral  thread  makes 
its  appearance  between  the  two,  and  on  the  last  turn  attains  a  size 
equal  to  the  one  posterior  to  the  periphery.  In  addition  to  the  spiral 
cords,  weak  axial  riblets  are  present,  which  render  the  spiral  cords 
tuberculated,  16  tubercles  appearing  on  the  first  and  second  whorl, 
18  upon  the  third  and  fourth,  20  upon  the  remaining.  Suture  some- 
what channeled.  Periphery  of  the  last  whorl  marked  by  a  strong 
spiral  cord,  which  is  separated  from  the  supraperipheral  spiral  cord 
by  a  sulcus  as  wide  as  that  which  separates  the  supraperipheral  cord 
from  the  median.  This  sulcus  is  crossed  by  the  continuations  of  the 
axial  riblets,  which  stop  at  its  posterior  margin.  Base  moderately 
produced,  marked  by  two  spiral  cords,  one  at  the  insertion  of  the 
columella  and  the  other  halfway  between  this  and  the  peripheral 
cord.  Aperture  irregular,  deddedly  channeled  anteriorly  (outer  lip 
fractured,  thin) ;  inner  lip  appressed  to  the  base,  and  fused  with  the 
heavy  callus  which  covers  the  parietal  wall  and  renders  the  peritreme 
complete. 

The  type.  Cat.  No.  262571,  U.S.N3f.,  was  dredged  at  Chinco- 
teague. It  has  7  post-nuclear  whorls,  and  measures:  Length,  2.7 
mm. ;  diameter,  0.9  mm. 

TIUPHORIS  mORGCmCTA  C.  B.  Adams. 

DIAST02CA  VXROINICA,  new  spades. 
Plate  14,  ^.  3. 

Shell  elongate-conic.  The  early  whorls  are  chestnut  brown,  the 
succeeding  turns  flesh  colored,  mottled  and  variegated  with  brown; 
in  some  specimens  the  chestnut  brown  extends  over  the  entire  shell. 
Nuclear  whorb  two  and  one-half,  well  roimded,  smooth.  The  first 
3  post-nuclear  whorls  rather  well  rounded ;  the  succeeding  turns  less 
so,  while  the  later  ones  are  almost  flat.    The  whorls  are  marked  with 
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poorly  developed  axial  ribs  which  are  almost  obsolete  on  the  early 
turns,  where  tiiey  are  merely  indicated.  Of  these  ribs,  14  occur  upon 
the  third  and  fourth,  16  upon  the  fifth,  18  upon  the  sixth,  and  20 
upon  the  remaining  turns.  The  intercostal  spaces  are  fully  twice  as 
broad  as  the  ribs,  and  are  crossed  by  4  low  spiral  bands  between  the 
sutures,  which  are  a  little  wider  than  the  spaces  that  separate  them, 
rendering  the  axial  ribs  feebly  nodulous  at  the  junction  with  the 
ribs.  On  the  last  2  turns  the  second  spiral  cord  below  the  sumnut 
splits,  thus  forming  5  spiral  cords  on  these  whorls.  Beginning  with 
tiie  fifth  whorl  the  cord  anterior  to  the  periphery  makes  its  appear- 
ance in  the  suture  as  a  small  spiral  band,  becoming  more  and  more 
exposed  in  the  succeeding  turns.  The  spaces  inclosed  between  the 
the  axial  ribs  and  the  spiral  cords  are  shallow,  impressed,  squarish 
pits  on  the  middle  whorls,  and  elongate  pits  having  their  long  diam- 
eter parallel  with  the  spiral  sculpture,  on  the  early  turns  and  the  last 

2  whorls.  Suture  moderately  impressed.  Periphery  of  the  last 
whorl  well  rounded.  Base  moderately  long,  well  roimded,  marked  by 
the  feeble  continuations  of  the  axial  ribs  and  9  spiral  cords,  which 
grow  successively  narrower  from  the  periphery  to  the  umbilical  area. 
These  cords  are  separated  by  grooves  about  half  as  wide  as  the  cords. 
A  strong  varix,  forming  a  decided  callus,  is  present  diametrically  op- 
posite the  aperture  on  the  last  turn.  The  spiral  cords,  preceding  and 
extending  partly  upon  this  callus,  are  tinged  with  dark  chestnut 
brown.  Aperture  decidedly  patulus,  ear  shaped,  slightly  channeled 
posteriorly  and  decidedly  anteriorly;  outer  lip  thin,  decidedly  ex- 
panded, evenly  rounded,  flesh  colored  with  a  checkerboard  pattern 
of  brown,  when  viewed  by  transmitted  light,  which  is  formed  by 
squarish  brown  spots  marking  the  intercostal  portion  of  the  spiral 
cords;  inner  lip  reflected,  somewhat  sigmoid;  parietal  wall  covered 
by  a  thick  callus,  rendering  the  peritreme  complete. 

The  type.  Cat.  No.  252569,  U.S.N.M.,  and  about  2,000  spedmens 
were  collected  on  the  eel  grass  at  Chincoteague  Bay.  The  type  has 
11  whorls,  and  measures:  Length,  8.3  mm.;  diameter  at  the  aperture, 

3  mm.;  and  2.2  mm.  at  the  antepenultimate  whorl. 

There  are  several  species  of  Diastema  tied  up  under  the  names  of 
BitUum  nigrum  Totten,  and  Diastoma  varium  Pfeiffer.  It  would  be 
out  of  place  in  the  present  paper  to  discuss  this  subject  at  length,  as 
it  is  to  be  dealt  ¥rith  shortly  in  a  forthcoming  monograph  upon  these 
small  shells  by  Dr.  Paul  Bartsch,  in  which  the  synonymy  as  well  as 
the  systematic  relationship  of  these  shells  will  be  completely  dis- 
cussed. The  present  species  is  more  nearly  related  to  Diastama 
varium  Pfeiffer,  a  truly  West  Indian  species,  than  it  is  to  the  mol- 
lusk  which  has  been  known  to  us  under  that  name  from  the  shores 
of  the  South  Atlantic  States. 
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CEKITHIOPSI8  (CEKITHIOPSIS)  VmOHUCA,  ntw  I 

Plate  14,  fig.  2. 

Shell  minute,  dark  chestnut  brown,  except  the  apex,  which  is  yel- 
lowish white.  Nuclear  whorls  4,  well  rounded,  smooth.  Postruuclear 
whorls  well  rounded,  marked  by  strong  axial  ribs,  of  which  16  occur 
upon  all  the  whorls  but  the  last,  which  has  18.  In  addition  to  the 
axial  ribs,  the  whorls  are  marked  by  3  strong  spiral  cords  of  which 
the  first,  which  is  a  little  less  strong  than  the  rest,  is  at  the  summit. 
The  junctions  of  the  axial  ribs  and  the  spiral  cords  form  strong  tuber- 
cles, which  are  slightly  elongate  on  the  first  two  cords  below  the 
summit,  while  on  the  last  cord  they  are  truncated  posteriorly,  sloping 
gently  anteriorly.  The  spaces  inclosed  between  the  spiral  cords  and 
the  axial  ribs  are  rectangular  pits  on  all  the  whorls  but  the  last;  on 
which  they  are  well  rounded.  Suture  strongly  constricted.  P^ 
riphery  of  the  last  whorl  marked  by  a  strong  somewhat  flattened  keel, 
to  which  the  axial  ribs  extend.  Base  moderately  produced,  marked 
by.two  spiral  cords,  one  at  the  insertion  of  the  columella,  and  another 
halfway  between  this  and  the  peripheral  cord.  Aperture  irregular, 
decidedly  channeled  anteriorly;  posterior  angle  acute;  outer  lip  thin, 
showing  the  external  sculpture  within. 

The  type,  Cat.  No.  252670,  U.S.N.M.,  was  dredged  on  eel  grass  in 
the  Bay  at  Chincoteague,  Virginia.  It  has  6  post-nuclear  whorls, 
and  measures:  Length,  2.9  mm.;  diameter,  1  mm. 

LITTORINA  IRRORATA  Say. 
CatBFIDULA  rOSmCATA  Liniiaraa. 
CatBFIDULA  CONVKXA  Say. 
CSSPmULA  PLANA  Say. 
NATICA  FUSnXA  Say. 
POLTmCBS  HBROS  Say. 
POLTmCBS  DUPUCATA  Say. 
8IOARBTUS  PKRSPBCnVUS  Say. 
fISSURSLLA  ALTBRHATA  Say. 

EXPLANATION  OP  PLATES. 

Platb  13. 

Fig.  1.  EpiJUmium  virgwicum^  new  species,  type  3  mm. 

2.  OdosUyiMa  {Chrywllida)  toyatanij  new  species,  type  2.2  mm. 

3.  Odoitoma  (Evaka)  virginiaif  new  species,  type  2.7  mm. 

4.  TurhoniUa  (Pyrgiicua)  wrgimaiy  new  species,  type  4.2  mm. 

5.  Turbonilla  (Pyrgiicm)  pawhatanif  new  species,  type  5  mm. 

6.  OdoiUmm  (Evaka)  pocdhonUuae,  new  species,  type  2.4  mm. 

Plate  14. 

Fig.  1.  Triiphoru  pyrrha,  new  species,  type  2.7  mm. 

2.  Ceriihiopni  (Ceiitkiopns)  virgmica,  new  species,  type  2.9  mm. 

3.  Diastoma  mrginiea,  new  species,  type  8.3  mm. 

4.  TurboniUa  (Pyrgi$cuB)  pooahontoMe,  new  species,  type  5.7  mm. 

5.  Turl<mUkLllifrg%9CUi)  UnfoUmifi^ 
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LEProOPTERA  OF   THE  TALE-DOMINICAN  EXPEDITION 

OF  1913. 


BjHabbibon  G.  Dtab, 

Citftodum  of  Lepidoptera^  United  States  NaHonal  Museum. 


A  list  of  Domimcau  Lepidoptera  waa  published  many  years  ago  by 
Godman  and  Sal^in  and  Herbert  Druce.^  The  present  list  adds  some 
species,  but  others  already  reported  are  missing  from  this  collection. 
All  the  specimens  were  taken  by  H.  W.  Foote,  either  in  June  and  July, 
1913,  or  without  definite  data.  The  data  are  therefore  omitted  under 
the  specific  headings.  The  names  of  the  species  are  followed  by  the 
number  of  specimens  taken. . 

PAPILIONOIDEA. 


DANAIS  FLBXIPFITS  Limuwai.    1. 
COLABNIS  CnXBNS  Ciamer.    S. 
AORAUUS  VAimXAB  Lfamaeoa. 
JUNONIA  COBinA  Hflbntf .    4. 
ANARTIA  JATROPHAB  LfamMaa 
DmomS  BIBUS  Fabridus.    L 
LYCAENA  HANNO  StoU.    4. 
LYCABNA  CASSIUS  Cnmaf .   2. 
THBCLA  8ALONA  HttwttMn.    2. 
THBCLA  OTOHB8A*  iww  fpedai. 

Brownish  black;  anal  angle  of  hind  wing  red,  with  a  white  speck; 
tail  at  vein  2  long,  at  3  short,  both  white-tipped.  Beneath  brown- 
gray;  fore  wing  with  slightly  oblique  brown  band  from  costa  to  vein  2 
and  an  irregularly  tremulous  submarginal  one  across  the  wing.  Hind 
wing  with  a  mesial  dark  crimson  band,  dislocated  at  vein  4,  arcuate 
between  2  and  lb,  retreating  to  inner  margin,  edged  outwardly  with 
silvery  white  arcs  between  the  veins;  an  irr^ular  blackish  subtermi- 
nal  line,  dentate  on  the  veins,  followed  by  red  from  inner  margin  to 
vein  4,  looped  up  between  2  and  4  for  a  laJ^  red  patch;  a  large  black 
spot  at  anal  angle  and  interspace  2-3,  small  ones  between  3  and  7,  a 
black,  blue-powdered  area  between  lb  and  2;  a  black  terminal  line 
preceded  by  silvery  white.    Expanse,  21  mm. 

Ootypes. — Two  females,  No.  18055,  U.S.N.M.;  Dominica,  Jime- 
July,  1913  (H.  W.  Foote). 

1  ProoeediDgs  of  the  Zoological  Soototy  of  London,  1884,  pp.  814  to  336. 
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TSRIA8  DBBA  Doobleday.    10. 

TBRIA8  XUTERPB  MfoMrlet.    1. 

CALLIDRTAS  BUBULB  Lfamaeaa.    5. 

CAIUDRTAS  TRITB  LfamMas.    2. 

PAPIUO  POLYDAMAS  DOMINICnS  SodMclilld  and  Jwdan.    L 

CATIARAVOLAOodmanoidSiavln.    14. 

HTLBPHILA  PHYLABUS  Drory.    4. 

PROTBIDBS  ANOASI  Oodman  and  Salvin.    2. 

PTROUS  STRICHTUS  Fabridos.    1. 

ACOLASTUS  AMTlfTAS  Fabridos.    6. 

BnDAMnSSAimAOOLiscM.?ailat]r.    9. 

PSBNBS  NBRO  Fabridoa.    2. 

PRBNBSASBSFaldM.    2. 

The  marking?  of  tlie  under  side  are  fainter  than  usual  and  blurred 
"with  brown. 

BANTIS  THRASO  Httbnar.    1. 

SPHINGOIDEA. 

FROTOPASCB  JAMAiCBITSIS  BotlM.    1. 

BOMBYCOIDEA. 

SmrOBCBIDA  smrOMOIDBS  BoiaduvaL    L 
COSMOSOMA  DBBCANTRIA  Dnioa.    2. 
BCPANTHBRIA  BRIDANUS  Ciamar.   2. 
UTBTHBISA  ORNATRIX  Limiaeiia.   S. 
AMASTUS  ALSA  Dnioa.    L 
RIFAROIA  CHOCOTOA,  naw  apadaa. 

Dark  brown,  the  lines  coarsely  wavy,  black;  subbasal  doubled,  the 
inner  irregularly  triple,  the  outer  followed  by  a  duplicating  shade  with 
black  dashes  on  the  veins  and  preceded  by  a  somewhat  distant  line; 
subterminal  line  whitish,  a  little  stronger  at  costa;  terminal  line  fine, 
black,  forming  black  streaks  between  the  veins,  cut  by  yellowish 
dashes,  the  black  marks  seeming  to  be  followed  by  pale  instead  of 
preceded,  as  in  most  Bifargia;  discal  markings  slight,  a  little  pale, 
followed  by  a  cloud.  Hiad  wing  black-brown,  palest  at  base;  fringe 
yellowish  white.    Expanse,  60  nun. 

Ootypes, — ^Two  females.  No.  16056,  U.S.N.M.;  Dominica,  June- 
July,  1913  (H.  W.  Foote). 

Nearest  to  B.  tethys  Schaus. 

LYCOPHOnA  miBCTA  Odiaaohalmer.   2. 
BRIOPTOA  VBSQUBSA  Dyar.    1. 
PRODBNIA  DOUCHOS  Fabridoa.    1. 
XTLOBffYOBS  BRIDANIA  Ciamar.    1. 
HBTBROCHROMA  POSTALBIDA*  naw  apadaa. 

.Brown,  a  little  mottled  with  blackish;  reniform,  orbicular  and 
clavif orm  large,  contiguous,  black  outlined,  the  orbicular  and  reniform 
partly  pale  creamy  filled;  lines  scarcely  traceable,  single,  the  outer 
excurved  over  disk  and  submedian;  subterminal  line  pale,  wavy  and 
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irregular,  crossed  by  several  black  streaks  on  the  interspaces;  a  black 
streak  prolonging  clavif orm  to  the  outer  line ;  a  black  shade  from  base 
near  the  inner  margin  to  inner  line.  Hind  wing  white ;  veins  fuscous 
outwardly;  a  narrow  dark  marginal  border.    Expanse^  17-18  nmi. 

Gotypes.— Two  males,  No.  18057,  U.S.N.M.;  Dominica  (H.  W. 
Poote). 

CYDOSIA  SUBMUTATA  Wallmr.    L 
EIJLBPIDOnS  ADDBNS  Walker.    1. 
RBBOOIA  ICBOAS  Onoite.    2. 
SBldOIA  lATIPBS  OnoiAe.    3. 
PHURTS  nOifUms  Onaifte.    2. 
LBTIS  BffTCRRINA  Fatekliis.    1. 
MKLIPOnS  CONTORTA  OueiiAe.    2. 
ANnCARSU  RBPUONAHS  Httbotf .    1. 

A.  ferruginea  Smith*  is  a  synonym. 

ZBTHBS  XJMBRATA  Walker.    1. 
AROADSSA  APTA  Moore.    1. 
PANULA  m  CONSTANS  OueiiAe.    1. 
OONODONTA  BLABORANS,  new  apeciea. 

Fore  wing  bronzy  brown,  anal  angle  yellow  brown;  two  parallel 
brown  streaks  arising  from  the  subbasal  tooth;  subterminal  line  fine, 
crenulate,  dark  brown,  obscure,  violet-white  powdered  without, 
approaching  the  margin  at  vein  2.  Hind  wing  black,  with  a  small 
round  orange  patch  on  the  discal  nervules.  Front  of  head  and  palpi 
within  whitish.    Expanse,  37  mm. 

IVp«— Male, No.  18058, U.S.N.M.;  Dominica  (H.  W.  Foote). 

NEPHSLOLSnCA  ATOMARIA«  new  anbapedea. 

A  form  of  poliHa  Cramer  with  the  costo-subapical  patch  small, 
narrow,  broken  into  strig»,  not  rounded  or  whitish  fiUed. 

Ootypes, — ^Four  females,  No.  18059,  U.S.N.M.;  Dominica,  June- 
July,  1913  (H.  W.  Foote).    - 

MBLANCmiOIA  CBPHISB  Cramer.    2. 
TBPHROSIA  MADBFACTARIA,  new  apedaa. 

Wings  pale  brownish,  ajl  beyond  the  outer  line  overspread  with 
brown  and  black,  except  a  small  square  patch  below  apex;  sparsely 
dotted;  inner  line  fine,  black,  waved,  curved,  accompanied  by  a  little 
shading;  median  shade  moderate,  touching  the  small  round  discal 
dot;  outer  line  irregular,  excurved  between  veins  4  and  2;  subtermi- 
nal line  of  whitish  dots.  Hind  wing  similar,  without  the  inner  line  or 
pale  apical  spot,  the  outer  line  nearly  straight.    Expanse,  39  mm. 

3Vp«— Female,  No.  18060,  U.S.N.M.;  Dominica,  June-July,  1913 
(H.  W.  Foote). 

PBRICLnnA  TRIATRAPATA,  new  apedaa. 

Reddish  brown  with  purplish  strig»,  dense  along  the  costa;  two 
thick  straight  purple  brown  lines  on  fore  wing,  scarcely  diverging 

1  BulL  62,  U.  8.  Nat.  Mu8.,  No.  2049. 
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toward  costa,  one  on  hind  wing,  very  little  curved;  a  round  blackiah 
discal  dot  on  each  wing.    Expanse,  31  mm. 

Typc—UeJe,  No.  18061,  U.SJNr.M.;  Draoinica,  June-July,  1913 
(H.  W.  Foote). 

Bright  red-brown,  peppered,  faint  blackish  strigsB  along  costa  and 
apex;  two  parallel  straight  pale  reddish  lines,  one  on  the  hind  wing;  a 
minute  black  discal  dot  on  fore  wing.    Expanse,  32  mm. 

2Vp«— Female,  No.  18062,  U.S.N.M.;  Dominica,  June-Juty,  1913 
(H.  W.  Foote). 

TINEOIDEA. 

OLTPHODBSH7ALINATALIniiMas.    1. 
OLTPHODBS  ELBOANS  mtochlar.    1. 
8YLBPTA  filMMIAUS  WtSku.    L 
PmtYOANODBS  PROLONOAUS  Ovante.    1. 
SPAROAMIA  OIOANTAUS  Onente. 
ATTBVA  FUNCTBIXA  Cnmar.    1. 


1 


Digitized  by  VjOOQIC 


A  SYSTEMATIC  ACCOUNT  OF  THE  GRASSHOPPER  MICE. 


By  N.  HOLLISTER, 
AMistant  Curatory  Division  of  MammaUf  United  States  National  Museum, 


INTRODUCTION. 

The  nomenclatorial  history  of  the  Grasshopper  Mice,  or  Scorpion 
Mice,  begins  with  1841,  when  Maximilian,  Prince  of  Wied,  in  his 
Reise  in  das  innere  Nord-America,  described  Hyjnidaeus.  leucogaster 
from  what  is  now  the  State  of  North  Dakota.  Cones,  in  the  Mono- 
graphs of  North  American  Rodentia,  1877,  recognized  two  species, 
Hesperomys  {Onychomys)  leucogaster  (MaximiUan)  and  Hesperomys 
(OnycTuymys)  torridus  Coues.  The  only  definite  synopsis  of  the 
group  since  that  date  was  pubHshed  by  Merriam  in  1889.*  In  this 
paper  Onychomys  was  for  the  first  time  properly  diagnosed  and  given 
full  generic  rank.  Four  species  and  one  subspecies  were  recognized. 
The  latest  hst  of  North  American  mammals,'  published  in  1912,  in- 
cludes 19  named  forms,  11  of  which  stand  as  full  species.  Four  sub- 
species have  since  been  described. 

In  the  present  revision  of  the  genus  two  names  are  placed  in  syn- 
onymy, one  is  revived  and  one  new  subspecies  is  described.  These 
changes  leave  the  total  number  of  recognized  forms  at  23,  a  net  in- 
crease of  4  since  1912.  While  the  number  of  races  has  been  increased, 
the  nximber  of  actual  species  has  been  reduced  to  two,  the  leucogaster 
and  tatridus  of  Coues's  report  of  1877.  Such  changes  appear  to  be 
the  inevitable  result  of  study  of  the  magnifi.cent  series  of  American 
mammals  now  preserved  in  our  museums,  particularly  the  collection 
of  the  Biological  Survey.  With  a  suite  of  specimens  such  as  these 
collections  i^ord,  direct  intergradation  between  many  supposedly 
distinct  species  is  apparent,  and  with  the  increase  in  the  nmnber  of 
geographical  races  a  decrease  in  the  number  of  recognizable  species 
is  to  be  expected. 

1  North  Amer.  Faima,  No.  2,  pp.  1-6.    Oct.  30, 1880. 

<  limer,  BuU.  79,  U.  8.  Nat.  Mas.,  pp.  126-120.    Dec.  31, 1012. 
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This  revision  of  Onychomys  is  the  result  of  the  study  of  1,562 
specimens,^  almost  all  of  which  have  been  modem  well-made  sldns 
with  perfect  skuUs.  A  few  alcoholic  specimens  and  skeletons  have 
been  examined.  Except  in  a  few  cases  the  material  lias  been  suffix 
cient  to  work  out  the  ranges  of  the  subspecies  in  a  fairly  satisfactory 
manner,  thou^  good  series  of  specimens,  including  a  sufficient  num- 
ber of  adults,  from  certain  regions,  will  modify  somewhat  the  bound- 
ary lines  between  forms  as  at  present  mapped.  All  of  the  23  existing 
type-specimens  have  been  examined. 

FORMS,  CHARAOTERS,  AND  PELAGES. 

One  of  the  results  of  the  reduction  in  the  number  of  distinct  species 
to  two,  and  the  increase  in  the  nmnber  of  geographical  races  of  each 
of  these,  is  the  increased  difficulty  in  finding  hard  and  fast,  easily 
defined,  conspicuous  characters  to  diagnose  these  two  species. 
While  the  two  groups  of  subspecies  as  two  specific  units  occupy  an 
immense  range,  one  to  the  north  and  one  to  the  south,  the  actual 
area  of  overlapping  is  small.'  At  these  points  of  overlapping,  where 
intergradation  could,  but  does  not,  take  place,  the  two  species  are  well 
differentiated  externally,  there  is  never  the  least  doubt  concerning  the 
species  to  which  a  specimen  belongs,  and  a  working  key  to  the  species 
in  this  overlapping  area  could  be  made  on  a  great  number  of  simple 
differences,  both  external  and  cranial.  Since  all  the  numerous  and 
widely  diversified  forms  have  been  found  to  intergrade  indirectly 
with  either  leucogasier  or  tarridus,  however,  all  of  the  superficial 
characters  which  hold  good  to  identify  the  species  at  the  few  over- 
lapping points  fail  with  some  far  removed  form,  which,  althougih 
intergrading  indirectly  with  only  one  of  the  early  named  species, 
may  really  resemble  in  any  one  or  any  combination  of  such  char- 
acters some  race  of  the  other  species  with  which  it  has  no  real  con- 
specific  relationship.    The  teeth  present  the  best  characters  by 

1  The  material  examined  b  Ihim  ooOeotioos  as  foOows: 

United  8talMNatk>DalMa8etim,Biologfeal8uiTeyooUeoti(m 1,0U 

United  States  National  Ifuseom  proper 163 

American  Museum  of  Natural  History,  New  Yoric 118 

Museum  of  Vertebrate  Zoology,  University  of  California 83 

Field  Museum  of  Natural  History,  Chioego 70 

Museum  of  Comparative  Zoology,  Cambridge 35 

Academy  of  Natural  Solenoes,  Philadelphia 31 

University  of  Nebraska,  Lincoln '. 16 

Kansas  University  Museum  of  Natural  History,  Lawrence *5 

Biologloal  Survey  of  South  Dakota 1 

Total  number  of  specimens. 1,663 

>  In  ooly  four  cases  do  forms  of  the  two 'species  overlap  fa  distribotico,  for  oomparattvely  limited  areas 
In  each  case,  as  follows: 

O.  I.  brevkaudut  and  O.  L  Umgieaudmt  fa  western  Nevada  and  Mono  County,  Oallloniia. 

O  J.  rtt<dotc  and  0.  ^  (orridiM  hi  southwestern  Ariiooa,  northern  Sonera,  southern  New  Mexico,  norther 
Chihuahiia,  and  extreme  westem  Texas. 

O.  I.  ardkepi  and  O.  I.  toniiiu  fa  the  Pecos  Valley,  New  Meodoo  and  Texas. 

O.  I.  oAefcem  and  O.  t.  lorriiM  In  northern  Ghihoahiia. 
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which  to  diagnose  the  two  species  of  Onydkomys,  for  though  the  pe- 
oufiarities  they  exhibit  are  less  easily  discerned  than  are  the  super- 
ficial differences  that  have  heretofore  answered,  they  are,  of  course, 
of  far  greater  importance  and  phylogenetic  meaning. 

The  suhspecies  of  each  group  are  closely  related  and  intergradation 
is  in  almost  every  case  shown  by  the  material  examined.  The  races 
are,  in  the  main,  well  marked  over  a  considerable  territory  and  usually 
exhibit  some  conspicuous  deviation  in  color  accompanied  by  varia- 
tions in  dimensions  or  relative  cranial  characteristics. 

The  marked  diversity  in  color  of  skins  of  Onyehoim/s  from  almost 
any  locality  has  given  rise  to  a  general  impression  that  true  dichro- 
matism  is,  in  a  measure,  responsible  for  the  wide  differences  exhibited. 
That  such  is  not  the  case  has  been  one  of  the  general  results  of  the 
present  study.  Cases  of  supposed  dichromatism  represent  various 
stages  in  k  definite  sequence  of  pelages,  shown  by  a  comparison  of 
animals  of  various  ages  as  detennined  by  the  relative  wear  of  the 
teeth.  In  torridua  and  its  subspecies  this  sequence  of  pelages  is 
especially  complex  and,  in  both  groups,  abrasion  and  fading,  combined 
with  a  gradual  moult  and  renewal,  has  made  the  study  of  the  pelages 
an  interesting  problem.  In  an  account  of  the  various  subspecies  it  is 
necessary  in  nearly  every  case  to  describe  fully  the  color  of  several 
stages  of  pelage,  so  widely  do  individuals  of  the  same  form  differ 
with  age  and  season. 

MEASUREMENTS. 

In  the  tables  of  measurements  appended  only  the  dimensions  of 
fully  adult  animals  have  been  considered.  Measurements  of  selected 
specimens  showing  considerable  tooth  wear  and  from  as  many 
localities  as  possible  have  been  used.  The  total  length,  tail,  and 
foot  measurements  are  from  collector's  notes,  made  from  fresh  speci- 
mens. The  length  of  ear  has  been  taken  from  the  dry  skin.  The 
cranial  and  dental  measurements  were  made  with  sliding  calipers 
registering  tenths  of  a  millimeter.  Condylobasal  length  was  taken 
from  condylion  to  alveolar  point,  not  to  most  anterior  point  of  the 
premaxiUiB. 
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Ban^,  Museum  of  Comparative  Zoology  at  Harvard;  and  to  Dr. 
Witmer  Stone,  Philadelphia  Academy  of  Sciences,  I  am  indebted  for 
the  loan  of  valuable  material,  all  of  which  was  assembled  by  ihe 
Biological  Survey,  throu^  the  courtesy  of  Mr.  E;  W.  Nelson.  In 
the  lists  of  specimens  examined  I  have  indicated  the  source  of  all 
material  from  localities  not  represented  in  the  United  States  National 
Museum  collections.  Mr.  Vernon  Bailey,  of  the  Biological  Survey, 
has  ^ven  me  much  information  regarding  physiographical  conditions 
in  localities  from  which  the  small  number  of  specimens  examined 
hardly  warranted  the  mapping  of  boundaries  of  forms,  without  inti- 
mate knowledge  of  the  country. 

SYSTEMATIC  DISCUSSION. 

Genus  ONYCHOMYS  Baird. 

1857.  Onydumiyi  Baird,  Cren.  Rep.  North  Amer.  Mamm.,  p.  xxviii  and  p.  457 

(subgenus  of  He$peromyi  Watetbouse). 
1874.  Oniehamifi  Giouou,  Boll.  Soc.  Geogr.  Italiana,  vol.  11,  p.  326. 

Ihfpe^species. — Hypudaeus  leucognsUr  Wied. 

Diagnosis} — ^Form  stout,  tail  comparatively  short,  thick,  and 
tapering  to  an  obtuse  point,  the  end  usually  white.  Fore  feet  larger 
than  in  Peromyscus,  five-tuberculate.  EQnd  feet  with  only  four 
tubercles,  all  phalangeal;  the  sole  densely  furred  from  heel  to  tuber- 
cles. Mamm»,  pectoral,  1-1 ;  inguinal,  2-2  «  6.  Nasals  wedge-shaped, 
terminating  posteriorly  considerably  behind  the  end  of  the  nasal 
branch  of  the  premacdllaries.  Coronoid  process  of  mandible  well 
developed,  rising  high  above  the  condylar  ramus  and  directed  back- 
ward in  the  form  of  a  large  hook.  First  and  second  upper  molars 
large;  third  less  than  half  the  size  of  the  second.  First  upper  molar 
with  two  internal  and  three  external  cusps,  the  anterior  cusp  when 
unworn  unequally  divided  at  simunit  into  two  or  three  cusplets, 
narrow,  and  on  a  line  with  the  outer  cusp  row,  leaving  a  distinct 
step  on  the  inside.  Second  upper  molar  with  two  internal  and  two 
external  cusps,  and  a  narrow  antero-extemal  fold.  Last  upper 
molar  broader  than  long  or  subcircular  in  outline.  First  lower  molar 
with  an  anterior,  two  internal  and  two  external  cusps,  and  a  postero- 
internal loop.  Second  lower  molar  with  two  internal  and  two 
external  cusps,  an  antero-extemal  and  a  postero-intemal  fold.  Third 
lower  molar  scarcely  longer  than  broad,  subcircular  in  outline. 

Oolor  pattern. — Sharply  bicolor;  head,  back,  and  upper  sides  col- 
ored; underparts  white,  with  line  of  demarcation  sharply  drawn; 
lanuginous  tufts  at  bases  of  ears  commonly  whitish  or  buffy  and  con- 
trasting with  general  color  of  head  and  ears;  arms,  hands,  inner  sides 
of  1^,  and  feet  whitish;  tail  usually  bicolor,  with  tip  whitish. 

1  WtthiUght  modtflottoo,  takgn  from  Menrtom,  North  Amar.  Fauna,  No.  2,  pp.  3-4.   October,  isai. 
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Geographic  distrUmtion. — ^Western  North  Amorica,  from  the  Great 
Plains  of  Alberta,  Saskatchewan,  and  Manitoba  south  to  central 
Mexico  (Aguas  Calientes  and  San  Luis  Potosi);  east  to  western 
Minnesota  and  eastern  Kansas.  Absent  from  large  areas  in  the 
higher  Rockies  and  the  Pacific  Coast  region.     (See  fig.  1.) 

Remarks. — (hiyckomys  differs  from  Peramyscus,  its  nearest  generic 
relative,  in  its  tnore  faypsodont  molars,  and  in  the  position  and  shape 
of  the  front  cusp  of  m*,  which  is  distinctly  in  the  outer  row  of  cusps, 
more  coniform,  less  broadened  transversly,  and  with  the  imwom 


Fio.  1.  DunuBiTTioN  or  thb  Oknus  Ontchomts. 

summit  less  inclined  to  division  into  cusplets;  m'  is  more  reduced; 
and  the  coronoid  process  is  greatly  lengthened.  Although  it  exter- 
nally resembles  Oricetvlus  much  more  than  it  does  PeromyscuSy  it  is 
as  shown  by  a  study  of  the  teeth,  separated  from  the  old-world  genus 
by  both  Peromyscus  and  Baiomys.  The  latter,  with  its  dose  approach 
to  the  six-tuberculate  pattern  in  m*,  appears,  of  the  three  groups,  the 
nearest  to  Oriceiulua.  Osgood^  has  pointed  out  certain  peculiari- 
ties of  resemblance  between  the  subgenus  Podomys,  of  Peromyscus, 
and  Onychorwys;  and  has  suggested  the  possibility  that  Podomys  is 
an  intermediate  form  between  Onychomys  and  typical  Peromyscus. 
The  reduction  in  the  number  of  plantar  tubercles  in  Podomys  is  prob- 
ably of  no  importance  in  this  connection,  but  the  higher-crowned 
teeth  and  the  relative  position  of  the  anterior  cusp  of  the  first  molar 


>NorthA]|iBr.FMlxift,No.28,p.227.    Apr.  17,1900. 
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are  characters  that  make  the  closer  relationship  seem  very  probable. 
Though  distinctly  belonging  with  Peromyscas,  Podomys  is  the  nearest 
approach  within  that  genus  to  Onychamys. 

List  or  Spsonss  and  Subspbcibs  with  Ttpb-Looalriss. 

Onychomyt  leu4X)g<uter, 

O.lleucoga$ter  (Wied) Fort  Clark,  North  Dakota,  p.  434. 

0. 1,  missouriensis  (Audubon  and  Bachman). . . .Fort  Union,  Montana,  p.  438. 

0.  L  arcticeps  Khoads Glapham,  New  Mexico,  p.  439. 

0.  I.  hrevicaudus  Merriam Blackfoot,  Idaho,  p.  441. 

0.  I.  fuBcogriseus  Anthony Ironside,  Oregon,  p.  443. 

0.  L  melanophrys  Merriam Kanab,  Utah,  p.  444. 

0.  I.  fuUginosus  Merriam Black  Tank,  Arizona,  p.  447. 

0.  Z.  ruidosx  Stone  and  Behn Kuidoeo,  New  Mexico,  p.  448. 

0.  I,  oapitulatus  Hollister Grand  Canyon,  Arizona,  p.  450. 

0. 1,  albeaceru  Merriam. Samalayuca,  Chihuahua,  p.  450. 

0,  L  longipes  Merriam Concho  County,  Texas,  p.  451. 

0.  L  breviauritus  Hollister Fort  Reno,  Oklahoma,  p.  453. 

Onychomya  torridtu. 

0.  t.  iorriduB  (Couee) Camp  Grant,  Arizona,  p.  456. 

0.  t  perpallidus  Meams '. Yuma  County,  Arizona,  p!  459. 

0.  L  ptUcherEUiot Morongo  Pass,  California,  p.  461. 

0.  t.  longicaridus  Merriam St.  George,  Utah,  p.  463. 

0.  L  dams  Hollister Keeler,  California,  p.  465. 

0.  t  tidarensis  Merriam Bakersfield,  Califomia,  p.  466. 

0.  L  ramona  Khoads San  Bernardino  Valley,  Califor- 
nia, p.  468. 

0,  L  macrotis  Elliot San   Pedro   Martir   Mountains, 

Lower  Califomia,  p.  469. 

0.  t.  yakienns  Merriam Camoa,  Sonora,  p.  470. 

0.  t  eanus  Merriam San  Juaii  Capistrano,  Zacatecas, 

p.  471. 

0.  t,  summits  nobis Miquihuana,  Tamaulipas,  p.  472. 

Brief  Synopsis  op  thb  Chahactbhs  of  SpBass  and  Subspbcibs. 
Size  averaging  larger;  tail  relatively  short,  usually  less  than  half  the  length  of  head 
and  body;  skull  averaging  larger,  with  comparatively  narrow  interorbital  region; 
teeth  higher  crowned,  unworn  cusps  of  m^  higher  than  long;  m'  larger,  subcir- 

cular;  m^  usually  less  than  half  the  length  of  tooth  row O.  leuoogaster. 

Color  of  adults  in  fresh  pelage  light;  distinctly  buffy  or  cinnamon;  not  fuscous^ 
sooty,  or  brownish. 
Hairs  of  underparte  entirely  white,  without  dark  underfur.  .0. 1.  (Ubescem,  p.  450. 
Hairs  of  underparts  white,  with  gray  underfur. 
Size  small  (hind  foot  17-20  mm.;  skull,  condylobasal  length,  23.8-26.0);  color 

grayish-buff : 0.  I.  brevicaudus,  p.  441. 

Size  large  (hind  foot  18.5-23;  skull,  condylobasal  length,  24.8-27.7);  color  pink- 
ish-cinnamon-buff. 

Color  duller  and  paler;  face  lighter 0.  L  arcticepty  p.  439. 

Color  richer  and  darker;  face  darker 0.  L  meUmophryi,  p.  444. 

Color  of  adults  in  fresh  pelage  dark;  fuscous,  sooty,  or  brownish;  not  distinctly 
huffy  or  cinnamon. 
Ear  tufts  white  or  whitish,  conspicuously  different  from  color  of  crown. 
Size  smaller,  with  smaller  skull  (condylobasal  length,  24.4-26.2;  breadth  brain- 
case,  12.4-12.9);  ears  larger  (14.5-15.8) 0.  I.  fuscogriseut,  p.  443. 
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Size  larger,  with  larger  skull  (condylobasal  length,  25.4-28.0;  breadth  brain- 
case,  12.&-13.6);  ears  smaller  (12.6-15.8). 
Color  paler;  the  young  much  grayer,  less  blackiah;  hind  foot  less  than 

22  mm 0. 1.  mtMouiviwtt,  p.  438. 

Color  darker;  the.young  more  blackish,  less  gray;  hind  foot  22  mm 

0.  I,  leucoffoster,  p.  434. 

Ear  tufts  cinnamon-brown  or  smoky,  not  conspicuously  different  from  color  of 
crown. 
Skull  elongated,  with  high  braincase. 

Ear  large  (15.0-16.9  mm.  from  notch) 0. 1  kmgipei,  p.  461. 

Ear  small  (11.9-13.9  mm.  from  notch) 0.  I.  bremawitm,  p.  453. 

Skull  not  elongated;  braincase  flattened. 

Color  very  dark ;  more  sooty,  less  brown O.l.  fuliginosus,  p.  447. 

Color  less  dark;  more  brownish,  not  sooty. 
Size  larger  (skull,  condylobasal  length,  average,  26.2;  zygomatic  breadth, 

14.8) 0.  I.  ruidoaa,  p.  448. 

Size  smaller  (skull,  condylobasal  length,  average,  25.1;  zygoAiatic  breadth, 

14.0) 0.  I  oapitulatU8,p.^O. 

Size  averaging  smaller;  tail  relatively  long,  usually  more  than  half  the  length  of  head 
and  body;  skull  averaging  smaller,  with  comparatively  wide  interorbital  region; 
teeth  lower  crowned,  unworn  cusps  of  m}  longer  than  high;  m*  smaller,  broadened 

transversely;  m}  usually  more  than  half  the  length  of  tooth  row O.  tonidiis. 

Color  of  adults  in  fresh  pelage  pale  pinkish-cinnamon;  not  drab,  brown,  nor  decid- 
edly dark  pinkish-cinnamon. 
Anterior  palatine  foramina  short,  not  extending  backward  to  plane  of  fronts  of 

first  molars 0.  t.  UmgicauduSj  p.  463. 

Anterior  palatine  foramina  longer,  extending  backward  fully  to  plane  of  fronts  of 
first  molars. 

Size  larger  (total  length,  146-161;  taO,  57-^58;  hind  foot,  2(^22) 

0,  t.  perpalliduaj  p.  459. 

Size  smaller  (total  length,  120-146;  tail,  37-53;  hind  foot,  18-20.5). 

Color  very  pale  pinkish-cinnamon O.t.  puUhery  p.  461. 

Color  rich,  intense  pinkish-cinnamon 0,t.  clanu,  p.  465. 

Color  of  adults  in  fresh  pelage  brown,  drab,  or  decidedly  dark  pinkish-cinnamon; 
not  pale  pinkish-cinnamon. 
Color  of  adults  grayish-drab;  not  brown  or  cinnamon. 

Ear  small  (14.0-15.1) 0.  t.  ftUorenw,  p.  466. 

Ear  laige  (15.2-17.1) 0. «.  cont«,  p.  471. 

Color  of  adults  brown  or  dark  pinkish-cinnamon;  not  grayish-drab. 
Head  and  face,  in  fresh,  full  pelage,  dark  brown,  much  darker  than  back;  gen- 
eral coloration  darker. 
Size  smaller  (total  length,  137-148;  hind  foot,  19-21);  ear  small  (14.2-15.4) 

0.  t.  ramona,  p.  468. 

Size  lai^r  (total  length,  148-155;  hmd  foot,  21-22);  ear  Urgd  (16.7-16.8). . . . 

0.  L  macrotU,  p.  469. 

Head  and  face,  in  fresh,  full  pelage,  light  brown,  not  conspicuously  darker  than 
back;  general  coloration  lighter. 

Ear  tufts  in  full  pelage  white,  conspicuous;  ear  small  (12.0-15.8) 

O.L  tomeftw,  p.  456. 

Ear  tufts  in  full  pelage  buffy-cinnamon,  not  conspicuous;  ear  large  (15.2-17.8). 

Size  larger,  with  longer  tail  (55-64);  audital  bulls  large 

0,1.  tumrfus,  p.  472. 

Size  smaller,  with  shorter  tail  (47-57);  audital  bull»  small 

0.  t.  yakiennSf  p.  470. 

84843^— Proc.N.M.vol.47—14 ^28 
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OHTCHOMTS  LBUCOOASTER  (Wied). 
(Synonymy  under  subspecies.) 

Diagruma, — Size  averaging  considerably  larger  than  in  Onychom/ifa 
iorriiuSj  stouter  and  heavier  built;  tail  relatively  short,  usually  less 
than  half  the  length  of  head  and  body.  Skull  averaging  larger  than 
in  torridua,  with  comparatively  narrow  interorbital  r^on.  Teeth, 
as  compared  with  teeth  of  torridua,  higher  crowned;  unworn  cusps  of 
m^  higher  than  long;  the  anterior  cusp  more  coniform,  with  less 
indication  of  incipient  division  at  summit  into  two  ot  three  cusplets; 
m*  less  narrow  and  elongated,  stouter  and  relatively  short;  m« 
lai^er  than  in  torridua,  longer  than  wide,  or  subdrcular  with  longitu- 
dinal and  transverse  diameters  nearer  equal;  the  crown  surface  iisually 
about  one-third  that  of  m'  (sometimes  nearly  one-half,  rarely  about 
one-fourth);  owing  to  the  shortening  of  m^  and  the  enlargement  of 
m',  m^  is  almost  invariably  less  than  half  the  length  of  tooth  row. 

Geographic  diatrihutUm. — Western  United  States  and  Canada  and 
northern  Mexico.  From  the  Great  Plains  of  Alberta,  Saskatchewan, 
and  Manitoba  south  into  Sonora,  Chihuahua,  and  Tamaulipas, 
Mesico.  East  to  western  Minnesota  and  eastern  Kansas;  west  to 
central  Washington  and  Oregon,  extreme  northern  and  eastern  Cali- 
fornia, and,  in  Arizona,  to  the  Orand  Canyon.  Absent  from  large 
areas  in  the  higher  Rockies,  the  Pacific  coast  region,  the  Colorado 
and  Mohave  Deserts,  and  the  extreme  southwestern  United  Stat^  ia 
general  (fig.  2). 

Subapeciea. — Twelve  well  marked  geographical  races  of  Onychomya 
leucogaater  are  recognized.  Most  of  these  forms  occupy  large  areas 
which  correspond  well  with  the  mapped  zones  and  f  aunal  regions  of 
the  Western  States.  Two  local  variations  from  lava-bed  and  sand- 
dune  districts  are  imperfectly  known.  The  most  dilBPerentiated  forms 
are  from  the  northwestern  and  extreme  southeastern  parts  of  the 
range. 

OlTTOKOim  USTTOOOASTEA  LBTrOOGASTBA  (Wlod). 

1841.  Hypudaeus  leuoogaster  Wibd,  Reise  in  das  innere  Nord-America,  vol  2, 

p.  99. 
1857.  HesperoTnys  leucogasterBAiRD,  Gen.  Bep.  North  Amer.  Mamm.,  p.  xxviii 
1857.  Onyckomys  UucogasUr  Bauid,  Gen.  Rep.  North  Amer.  Mamm.,  p.  459. 
1857.  Hesperomys  (Ohychomys)  UvjcogcaUr  Baird,  Gen.  Rep.  North  Amer.  Mamm., 

p.  480. 
1885.  0[nychomyB\  leucogaater  var.  pallidus  Hbrrick,  Geol.  and  Nat.  Hist.  Surv. 

Minnesota,  13th  Ann.  Rep.  (1884),  p.  183.    (Lake  Traverse,  near  sources  <^ 

the  Minnesota  and  Bois  des  Sioux  Rivers,  South  Dakota.) 
1885.  0[nychomy8]  pallidus  Herrick,  Geol.  and  Nat.  Hist.  Surv.  Minnesota, 

13th  Ann.  Rep.  (1884),  p.  184. 
1888.  Cricetus  leucogaater  Thomas,  Proc.  Zool.  Soc.  London,  1888,  p.  133. 
1888.  C[alomy8]  leucogaster  Jordan,  Man.  Vert.  Anim.  North.  U.  S.,  ed.  5,  p.  321, 
1912.  Onyckomys  leucogaster  leucogaster  Miller,  Bull.  79,  U.  B.  Nat.  Mus.,  p. 

127.    December  31. 
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Type-locality. — Mandan  Indian  village,  near  Fort  Clark,  Missouri 
River,  North  Dakota;  near  site  of  present  town  of  Stanton,  Mercer 
County,  North  Dakota. 


FlO.  2.— DiSTBIBUnON  Of  THB  8UBSPKCIBS  OF  ONTCHOMTS  LBUCOOASTEB. 

1.  0. 1.  leaoogasttt'.  5.  >  0. 1.  breylcaudus.  9.  0. 1.  ruidosse. 

2.  0. 1.  znjssouriensls.  6.  0. 1.  melaiiDphrys.  10.  0. 1.  albescens. 
Z.  0. 1.  arotioeps.                           7.  0.1.  fuliglncMos.  11.  0. 1.  longipes. 

4.  O.  L  fluoogrisetu.  8.  0. 1.  capitulatus.  12.  0. 1.  brevlauritus. 
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Oeoffraphic  distribviUm. — Southern  Manitoba^  eastern  North  Da- 
kota, northeastern  South  Dakota,  and  parts  of  extreme  westerp 
AGnnesota,  west  to  Mmot  and  Fort  dark,  North  Dakota.  Transition 
zone. 

General  characters. — Size  large,  slightly  greater  than  m  the  neigh- 
boring forms,  missouriensia  and  areticeps;  coloration  much  darker, 
the  young  especially  blackish.  Skull  lai^e;  in  adult  with  braincase 
shortened  anteriorly  and  lengthened,  more  overhangmg,  posteriorly. 

Color. — AduU  in  fresh  pelage  (55462,  Devils  Lake,  North  Dakota, 
August  5):  Upperparts  dark  drab-brown,  finely  lined  with  darker; 
top  of  head  and  broad  area  along  center  of  back  especially  dark, 
more  lined  by  dark  brown  hair  tips;  nose  grayish-drab;  imdeifur 
of  upperparts  broadly  blacldshHslate;  lanuginous  tufts  at  bases  of 
ears  pure  white,  very  conspicuous;  outer  sides  of  ears  blackish-brown 
on  front  half,  whitish  posteriorly;  lining  of  ears  white;  tail  drab- 
brown  for  two-thirds  its  length  above,  the  terminal  third  and  under 
side  whitish.  Lower  sides,  lower  cheeks,  and  entire  underparts 
white,  sharply  marked  from  color  of  upper  sides  and  back,  the  hairs 
of  chin,  throat,  and  arms  white  to  bases;  imderfur  of  middle  chest 
and  belly  narrowly  blackish-slat«;  arms  and  hands,  inner  sides  of 
legs,  and  feet  white;  outer  sides  of  1^  with  narrow  stripe  of  color 
like  back  extending  to  near  foot.  AduU  in  warn  and  faded  coaij 
before  renewal  (180025,  Hanldnson,  North  Dakota,  July  23):  Lake 
fresh  coat  but  much  shorter  haired  and  with  less  distinct  dark  area 
along  back.  Entire  upperparts  imiform  dark  drab-brown,  with 
little  streaking  from  hair  tips,  the  darker  tips  of  longer  hairs  having 
disappeared;  ear  tufts  virtually  wanting,  of  same  color  as  head  and 
not  noticeable;  markings  of  ears,  legs,  and  tail  less  conspicuous  than 
in  fresh  pelage.  Underparts  grayish-white,  the  imderfur  showing 
through  the  white  of  thinly  haired  breast  and  belly.  AduU,  mdn 
anisAc  phase  (180024,  Hankinson,  North  Dakota,  July  23):  Entire 
upperparts  glossy  brownish-black,  the  hair  tips  only  slightly  browner 
than  the  imderfur.  Underparts  slightly  paler,  with  blotches  of  pure 
white  on  throat,  breast,  and  arms.  Juvenile  (189252,  Traverse, 
South  Dakota,  July  4) :  Nose,  head,  and  center  of  back  to  tail  dark 
blacldsh-brown;  sides  slightly  paler,  more  grayish;  no  lighter  colored 
ear  tufts;  black  markings  of  forward  part  of  outer  ear  conspicuous. 
Underparts  white,  mixed  with  grayish  from  the  imderfur.  Post- 
pwenUe  pelage  (202088,  Fort  Clark,  North  Dakota,  July  24):  More 
slaty-black,  less  brownish,  than  the  first  pelage.  Upperparts  dark 
grayish-drab,  sides  lighter;  ear  tufts  whitish,  conspicuous;  under 
parts  very  sharply  marked  from  color  of  sides,  whitish  with  slate- 
gray  imderfur  on  chest  and  belly.  Much  darker  than  the  young  of 
missouriensis  or  areticeps. 

Shun. — ^The  skull  of  Onychomys  leucogaMer  leueogaster  is  larger  than 
that  of  any  other  form  of  Onychomys.    It  slightly  exceeds  in  general 
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measurements  any  of  the  skulls  of  other  subspecies  in  the  leucogaster 
group.  The  frontal  region  is  highly  arched,  the  braincase  is  short 
and  broad;  the  interorbital  region  greatly  constricted,  and  the 
occiput  elongated.    (Plate  15.) 

Measurements. — ^Averages  and  extremes  of  three  adult  specimens 
from  North  Dakota:  Total  length,  164  (160-168)  millimeters;  tail 
vertebra,  42  (38-47);  hind  foot,  22  (22-22);  ear  from  notch  in  dry 
skin,  14.0  (13.3-14.4).  Skull:  Condylobasal  length,  27.4  (26.2-28.0); 
zygomatic  breadth,  16.2  (15.1-17.3);  interorbital  breadth,  4.6 
(4.5-4.7);  breadth  of  braincase,  13.3  (13.2-13.4);  length  of  nasab, 
11.4  (10.5-12.3);  length  of  mandible,  16.7  (15.9-17.3);  maxillary 
tooth  row,  4.5  (4.4-4.6).  For  detailed  measurements  of  specimens, 
see  page.  474. 

Type-specimens. — Nothing  is  known  of  the  later  history  of  the 
specimens  on  which  Wied  based  his  account  of  Hypudaeus  leucogaster. 

Remarks, — This  subspecies  reaches  its  extreme  type  of  dark  color- 
ation in  southeastern  North  Dakota,  northeastern  South  Dakota,  and 
at  Brown  Valley,  Minnesota.  At  some  points  in  this  region  a  few 
specimens  are  partially  melamstic.  There  are  obviously  only  two 
recognizable  forms  on  the  northern  plains,  the  large  pale  subspecies 
to  the  westward,  missouriensis,  and  the  large  dark  subspecies  near  the 
eastern  limits  of  the  range.  A  good  series  of  specimens  from  the  type 
localities  of  missouriensiSj  leucogaster,  and  paUidus,  prove  the  distinct- 
ness of  the  first  two  and  the  identity  of  paUiius  witii  true  leucogaster. 
Specimens  from  Fort  Clark,  the  type-locality  of  leucogaster,  are  easily 
nearest  the  dark  form,  are  widely  difiPerent  in  color  from  missourir- 
ensis,  and  plainly  represent  the  eastern  race.  The  yoxmger  specimens 
from  Fort  Clark  are  especially  dark,  like  young  from  the  Traverse  Lake 
r^on,  and  are  quite  different  from  the  yoimg  of  missouriensis. 

The  whereabouts  of  the  type-specimen  of  Herrick's  0.  I.  paUidus 
can  not  be  ascertained.  Prof.  Charles  E.  Johnson,  of  the  University 
of  Minnesota,  writing  imder  date  of  September  19,  1913,  says: 

No  one  in  the  department  seeniB  to  know  what  became  of  Herrick'B  material,  whether 
he  took  it  with  him  when  he  left  Minnesota  or  whether  it  has  been  lost  or  destroyed  in 
subsequent  movings  and  shiftings  in  the  department. 

Fortunately  the  collection  of  the  Biological  Survey  contains  four 
topot3rpe  specimens  of  '^paUidus,'*  as  well  as  other  material  from 
near-by  localities. 

Spedjnens  examined. — ^Total  number  65,  from  the  following 
localities: 

NoBTH  Dakota:  Bottineau,  5  (Field  Mus.);  Devils  Lake,  3;  Fort 
dark,  18  (topotypes) ;  Grace,  1;  Hankinson,  8;  Linton,  2;  Minnewau- 
kon,  1  (Field  Mus.) ;  Minot,  2  (Field  Mus.) ;  Pembina,  1 ;  Sherbrooke,  1. 

SotJTH Dakota:  Sisseton,  7;  Traverse,  4  (topotypes  of  paSi(2u«.'') 

MmmssoTA:  Brown  Valley,  2. 
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O VT0H0MT8  LXXrOOOASTXS  MXSSOXmiEVSIS  (AsdoboB  Slid  lla«fc»OT) 

1851.  Mus  misBourimsis  Auditbon  and  Bachman,  North  Amer.  Quad.,  voL  2,  p. 

327,  pi.  c. 
1862.  Mur  missuriensi$  Wied,  Yens,  der  auf  fleiner  Beise  Nord-Am.  beob.  Sftng.,  p. 
161,  in  synonymy. 

Type4ocality, — Fort  Union,  Montana. 

Geographic  distnbutian. — Southeastern  Alberta,  southern  Saskat- 
chewan, northern  and  eastern  Montana,  western  North  Dakota,  and 
northeastern  Wyoming.  North  to  Calgary,  Alberta,  and  Carlton, 
Saskatchewan;  east  to  Olenullin,  North  Dakota;  south  up  the  Mis- 
souri River  to  Bozeman,  Montana,  and  up  the  branches  of  ttie  Powder 
and  Little  Missouri  Rivers  into  northeastern  Wyoming.  Chiefly  arid 
Transition. 

Oeneral  characters. — Size  large,  only  slightly  less  than  in  true  Zatica- 
gasier,  with  smaller  hind  foot.  Coloration  in  all  pelages  much  lighter 
than  in  leucogaster,  the  immature  especially  paler  than  young  of  the 
more  eastern  form.    Darker,  less  buffy,  than  arcHceps. 

Color. — AduU  in  fuU  winter  pelage  (189237,  Dickinson,  North 
Dakota,  February  14):  Upperparts  dark  wood-brown,  the  head  and 
middle  parts  of  body  heavily  darkened  by  the  color  of  the  darker 
brown  hair  tips ;  imderf ur  dark  neutral-gray ;  lanuginous  ear  tufts  pure 
white  and  very  conspicuous,  as  are  also  the  black  and  white  mark- 
ings on  outer  side  of  the  ear.  Lips,  lower  cheeks,  arms,  hands,  lower 
1^8,  feet,  lower  sides,  and  entire  underparts  pure  white,  very  sharply 
marked  from  color  of  upperparts.  Adult  in  early  summer  (168548, 
Buford,  North  Dakota,  May  8):  like  winter  pelage  but  less  bright  in 
color,  the  rich  wood-browns  faded  and  worn  to  drab  and  buff;  the 
head  and  back  dark  grayish-brown ;  and  the  white  of  imderparts  mixed 
with  gray  of  the  underfur.  Juvenile  (69045,  Medicine  Hat,  Alberta, 
October  13):  Very  much  lighter  and  grayer,  less  blackish,  than  the 
young  of  leucogaster.  Upperparts  mouse-gray,  streaked  with  darker 
hair  tips;  white  ear  tufts  and  black  and  white  markings  on  the  ears 
conspicuous.  Post-juvenile  pelage  (168546,  Buford,  North  Dakota, 
May  5):  Like  the  juvenile  but  browner,  less  ashy  mouse-gray;  the 
back  and  sides  xmiformly  colored,  without  distinctly  darker  dorsum. 

Shall. — ^The  skull  is  slightly  smaller  and  less  highly  arched  than 
that  of  true  leucogaster;  the  interorbital  constriction  is  lees,  and  tiie 
braincase  comparatively  larger. 

Measurements. — ^Averages  and  extremes  of  eleven  adults  from 
Alberta,  Montana,  North  Dakota,  and  Wyoming:  Total  length,  160 
(141-161);  tail  vertebrcB,  39  (29-45);  hind  foot,  20.8  (20.0-21.5);  ear 
from  notch  in  dry  skin,  14.2  (12.6-15.8).  Skull:  Condylobasal length, 
26.1  (25.4-26.6);  zygomatic  breadth,  15.3  (14.9-16.0);  interorbital 
breadth,  4.7  (4.5-4.9);  breadth  of  braincase,  13.2  (12.9-13.6);  length 
of  nasals,  10.9  (10.4-11.0);  length  of  mandible,  15.6  (14.9-15.9); 
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maxillary  tooth  row,  4.4(3.9-4.6).     For  detailed  measurements  of 
specimens  see  page  474. 

Type-specimen. — Regarding  the  specimens  on  which  their  descrip- 
tion and  figm«  were  based,  Audubon  and  Bachman  say: 

This  pretty  little  animal  was  disoovofed  for  us  by  Mr.  Denig,  during  our  sojourn  at, 
and  in  the  neighborhood  of  Fort  Union  in  1843.  It  was  in  full  summer  pelage,  hav« 
ing  been  killed  on  the  14th  of  July.  *  *  *  The  next  day  after  they  were  brousJit 
in,  we  left  the  fort  on  an  expedition  to  the  Yellow-Stone  River    ♦    ♦    ♦*.  ' 

It  is  not  known  if,  after  the  drawings  were  made,  the  specimens 
were  preserved  or  not. 

Remarks. — This  subspecies  is  chiefly  distinguished  from  true  levn 
cogasier  by  its  lighter  color  in  all  pelages.  It  attains  its  extreme 
pallor  in  Saskatchewan,  but  is,  on  the  whole,  very  imiform  in  color 
over  all  the  mapped  range.  Specimens  from  Dickinson,  North 
Dakota,  show  the  nearest  approach  to  leacogaster,  but  are  distinctly 
nearest  to  misscmriensis.  In  the  southeastern  parts  of  its  range, 
missouriensis  blends  directly  into  0.  I,  articeps. 

Specimens  examined. — ^Total  number  62,  from  localities  as  follows: 

^bebta:  Calgary,  2;  Medicine  Hat,  1. 

Saskatchewan:  Carlton,  1;  Osier,  3  (Mus.  Comp.  Zool.). 

Montana:  Bozeman,  2;  Fort  Custer,  8;  Fort  Union,  1 ;  Great  Falls, 
1;  Johnson's  Lake,  2;  Mountain  Sheep  Buttes,  1;  Pass  Creek,  1; 
Powderville,  1 ;  Robare,  1 ;  Tilyou's  Ranch,  3. 

Nobth  Dakota:  Buford,  8;  Dickinson,  3;  Fort  Buford,  11;  Olen- 
iillin,  1. 

Wyoming:  Arvada,  4;  Little  Powder  River,  2;  Moorcroft,  6. 

0VT0H0MT8  J^JSOOQABTXR  AB0TZ0ZP8  Blioads. 

1896.  Onychomy$  leucogoiter  brtvicauda  Allbn,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol. 

8,  p.  263.    November  25.    (Specimens  from  Wyoming  and  Colorado.) 
1898.  Onyehomy$  arcticepi  Bhoads,  Pioc.  Acad.  Nat.  Sci.  Philadelphia,  1898,  p. 

194.    Mays. 
1907.  Onydumy$  brevieaudia  Cabt,  Pioc.  Biol.  Soc.  Washington,  vol.  20,  p.  25. 

March  27. 

Type4ocdlity. — Clapham,  Union  County,  New  Mexico. 

Oeographie  distrihvkon. — ^Upper  Sonoran  Great  Plains,  from  Wyo- 
ming and  South  Dakota  to  Texas.  North  to  the  Big  Horn  Biver  in 
Wyoming  and  to  the  Cheyenne  Biver  in  South  Dakota;  east  to  Bone- 
steele,  South  Dakota,  and  Tr^o  County,  Kansas;  south  to  Fort  Lan- 
caster, Texas;  and  west  to  Bear  Biver  Divide  in  southwestern  Wyo- 
ming, Oolden  and  Salida,  Colorado,  and  Santa  Bosa,  New  Mexico. 

General  characters. — ^Like  0. 1,  missouriensis,  but  paler,  more  buffy 
in  color;  much  lighter  than  leacogaster^  ruidosse,  or  hrevia/unius. 
Besembles  0.  I.  meUmophrys  but  is  less  bright  in  coloration  and  is 
sightly  smaller,  with  smaller  hind  foot  and  ear. 

Odlcr.— Adult  in  full  pdage  (18644,  Valentine,  Nebraska,  April  14) : 
Upperparts  avellaneous,  with  a  wash  of  brighter  pinkish-cinnamon 

1  Vhrtpvoos  Qaadrnpedi  of  North  America,  ^wL  3,  p.  838, 18S1. 
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over  much  of  back,  rump,  and  hips;  paler  on  face,  shoulders,  and 
back  of  ears;  ear  tufts  white  but  rather  inconspicuous  against  the 
general  light  coloration  of  head;  marking  of  outer  side  of  ears  much 
subdued,  brown  on  forward  half,  whitish,  scantily  haired  posteriorly. 
Arms  and  hands,  lower  l^s  and  feet,  and  entire  underparts,  pure 
white,  the  underfur  of  lower  breast,  sides,  and  belly  faintly  darkened 
with  pale  gray.  Tail  white  with  narrow  stripe  of  brownish  above 
for  two-thirds  its  length.  Advli  in  short  summer  coat  (54452,  Oolby, 
Kansas,  June  28;  breeding  female):  Entire  upperparts  light  drab, 
finely  lined  by  the  darker  brownish  hair  tips;  imderparts  grayish- 
white,  the  gray  imderfur  showing  through  the  white  of  hair  tips  on 
the  scantily  furred  l)reast  and  belly.  No  lanuginous  ear  tufts. 
Ad/uU  infaU  coat  (150985,  Oaume's  Ranch,  Baca  County,  Colorado, 
November  28) :  Upperparts  avellaneous,  everywhere  finely  streaked 
and  darkened  by  the  blackish  hair  tips;  top  of  head  and  middle  of 
back  and  rump  sightly  darker  than  face  and  sides;  ear  tufts  buffy; 
underparts  white.  Juvenile  (54455,  Colby,  Kansas,  June  28):  Above 
imiform  light  mouse-gray,  the  hairs  pale  gray  at  bases,  darker  gray 
in  middle,  and  %htly  tipped  with  pale  brownish-gray.  Underparts 
grayish-white;  no  ear  tufts.  Young  a&idt,  or  poatjuvenile,  in  early 
winter  (8529,  Philadelphia  Acad.  Sciences,  type;  dapham.  New 
Mexico,  November  7) :  like  adult  in  summer  but  darker  and  richer 
colored,  more  brownish;  the  long  fuU  hairs  of  head  and  back  with 
broad  subterminal  bands  of  dark  buff  and  tips  of  blackish;  lower 
sides  brownish;  imderparts  whitish;  the  underfur  dark  neutral-gray. 

SJeuU. — ^Almost  precisely  as  in  miesourienais. 

Measuremsnta, — ^Averages  and  extremes  of  35  adults  from  South 
Dakota,  Nebraska,  Kansas,  Colorado,  New  Mexico,  and  Texas. 
Total  length,  151  (131-170);  tail  vertebrae,  42  (34-53);  hind  foot, 
20.9  (18.5-23.0) ;  ear  from  notch  in  dry  skin,  13.4  (12.4-14.9).  Skull: 
Condylobasal  length,  26.4  (24.5-27.7);  zygomatic  breadth,  15.4  (14.4- 
16.6);  interorbital  breadth,  4.6  (4.2-5.0);  breadth  of  braincase,  13.0 
(12.4-13.7);  length  of  nasals,  11.2  (10.1-12.2);  length  of  mandible, 
15.6  (14.6-16.8);  maxillary  tooth  row,  4.6  (4.3-4.8).  For  detailed 
measurements  of  specimens  see  page  474. 

Type-epeeimen. — ^No.  8529,  Academy  of  Natural  Sciences,  Phila- 
delphia. Skin  and  skull  of  young  male  (teeth  imworn  and  basal 
suture  open)  in  fresh  fall  pelage  of  the  immature.  Collected  Novem- 
ber 7,  1893,  by  Ernest  E.  Thompson.    Rhoads  Collection,  No.  1529. 

Remarks. — Specimens  of  0.  I.  arcticeps  from  South  Dakota  and 
northern  Nebraska  are  absolutely  indistinguishable  from  specimens 
collected  on  the  Staked  Plains  in  New  Mexico  and  Texas.  Intergrar 
dation  with  neighboring  forms  takes  place  wherever  the  ranges  meet 
and  it  is  sometimes  difficult  to  identify  immature  or  poorly  furred 
specimens  with  any  particular  form.    Skins  from  Santa  Rosa,  New 
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Mexico,  show  a  decided  approach  toward  ruidogXf  and  specimens  from 
Paladora  Canyon,  Texas,  are  strongly  tending  toward  hrevicmriius.  In 
general,  however,  the  race  is  well  defined  and  occupies  the  greater 
part  of  the  arid  Upper  Sonoran  region  of  the  Great  Plains. 

Specimens  examined. — Total  number,  331,  from  localities  as  follows: 

SoTTTH  Dakota:  Bonesteel,  1;  Buffalo  Gap,  1;  Corral  Draw,  1 
(Amer.  Mus.);  Minniechaduza  River,  1;  Pine  Rid^e,  2;  Smithville, 
1;  South  fork  White  River,  1;  Stanley  County,  1  (State  Biol.  Surv. 
S.  Dak.). 

Wtominq:  Aurora,  1  (Amer.  Mus.);  Big  Sandy,  7;  Bitter  Creek,  20 
(Amer.  Mus.  and  Field  Mus.);  Bordeaux,  1;  Bridger  Greek,  1;  Bridg- 
er's  Pass,  2;  Bull  Lake,  1;  Casper,  5;  Cheyenne,  1;  Chugwater,  1; 
Cumberland,  1 ;  Fontenelle,  4;  Fort  Bridger,  1;  Green  River,  1;  Grey 
BuU,  1;  Kemmerer,  3;  Einney  Ranch,  2;  Medicine  Bow  Mountains, 
1;  Mountain  View,  4;  Newcastle,  1;  Owl  Creek  Moimtains,  1;  Sara- 
toga, 4;  Sun,  5;  Superior,  1. 

Nebraska:  Birdwood  Creek,  2;  Callaway,  4;  Cherry  Coxmty,  1; 
Cody,  2;  Fort  Niobrara,  1;  Haigler,  5;  Kennedy,  7;  Lakeside,  4; 
Lincoln  County,  3;  Mitchell,  6  (Univ.  of  Nebr.);  Myrtle,  2;  Niobrara 
River,  12;  Perch,  19  (Amer.  Mus.  and  Field  Mus.);  Snake  River,  1; 
Thomas  County,  4;  Valentine,  9;  Warbonnet  Canyon,  Sioux  County, 
4  (Univ.  of  Nebr.). 

Colorado:  Burlington,  2;  Canadian  Creek,  5;  Caflon  City,  1; 
Cheyenne  Wells,  1  (Amer.  Mus.);  Colorado  Springs,  16  (Field  Mus., 
Amer.  Mus.,  Uni\.  of  Calif.,  and  Mus.  Comp.  Zool.) ;  Denver,  1  (Amer. 
Mus.);  Gaume's  Ranch,  Baca  County,  1;  Golden,  1;  Greeley,  2; 
Higbee,  1;  Hugo,  2;  La  Junta,  1;  Las  Animas,  1;  Lay,  1;  Limon,  2; 
Loco,  2;  Longmont,  1;  Loveland,  14;  Monon,  1  (Mus.  Comp.  Zool.); 
Pawnee  Buttes,  2;  Roggen,  1;  Salida,  1;  Snake  River,  2;  Sterling, 
3;  Three  Forks,  1  (Amer.  Mus.);  Wray,  3  (Amer.  Mus.). 

Kansas:  Colby,  5;  EUis,  1;  Logan  County,  6  (Amer.  Mus.  and 
Kans.  Univ.);  Meade,  1;  Pendennis,  9;  Trego  County,  16. 

Texas:  Amarillo,  1;  Fort  Lancaster,  1;  Hereford,  2;  Lipscomb, 
12;  Miami,  1;  Mobeetie,  1;  Monohans,  2;  Paladora  Canyon,  2  (Field 
Mus.);  Texline,  12;  Washburn,  2. 

New  Mexico:  Carlsbad,  4;  Clapham,  4  (Phila.  Acad.  Sci.,  includ-* 
ing  type;  Mus.  Comp.  Zool.);  Clayton,  1;  Fort  Sumner,  2;  Koehler 
Junction,  1;  Roswell,  6;  Santa  Rosa,  6. 

0VTCH0MT8  Z.BU00OA8TS&  BBBVIOAXmirS  Menlam. 

1891.  Onyehomys  leueogaster  hrevicaudus  Mbbsiam,  North  Amer.  Fauna,  No.  5, 
p.  52.    July  30. 

Type-locality. — ^Blackfoot,  Bingham  County,  Idaho. 

Oeographic  distribution. — Southern  Idaho,  extreme  southwestern 
Wyoming,  northwestern  Utah,  and  west  across  the  northern  half  of 
Nevada  into  Lassen,  Plumas,  and  Mono  C!ounties,  California. 
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Oeneral  characters. — Smallest  of  the  subspecies  of  leucogasterj  with 
smaU  hind  foot  and  short  taiL  Coloration  darker  than  in  areUceps, 
lighter  than  iafuscogriseus. 

Color. — AduU  in  fresh  winter  pelage  (24897,  Reese  River,  Nevada, 
November  24):  Upperparts  rich  glossy  avellan6on3,  the  face,  head, 
back,  and  rump  darkened  by  strealdng  of  the  brownish  hair  tips;  sides, 
hips,  and  lower  rump  more  cinnamon  color;  ear  tufts  pure  white  at 
bases,  buffy  above;  ears  sharply  marked  dark  brown  and  white;  tail 
grayish-brown  above,  with  white  tip.  Entire  underparts,  including 
whole  of  arms,  hands,  lower  cheeks,  inner  sides  of  legs,  and  the  feet 
pure  white.  AduU  in  summer  (23086,  type,  Blackfoot,  Idaho,  July 
15) :  like  wmter  specimens  but  faded,  less  glossy;  the  hair  tips  worn 
away  and  the  gray  of  underfur  showing  through  the  worn  pelage, 
greatly  modifying  the  general  color.  Ear  tufts  not  noticeable  and 
color  of  ears  greatly  subdued.  Juven/Ue  (94668,  Golconda,  Nevada, 
July  3):  Almost  precisely  like  the  young  of  0. 1,  arcticepsj  but  black 
markings  on  ears  more  conspicuous.  Immature  (22996,  Blackfoot, 
Idaho,  July  12) :  like  the  juvenile  but  less  ashy,  mor^  mouse  gray; 
the  ear  markings  less  conspicuous,  the  ear  tufts  whiter. 

Shdl  and  teeth. — Compared  with  skulls  of  missouriensis  and 
arcticeps,  the  skull  of  hrevicaudus  is  short,  flat,  and  comparatively 
broad,  with  short  and  stout  rostrum  and  much  flattened  brain  case. 
In  size  it  averages  less  than  skulls  of  any  other  subspecies  of  leuco^ 
gaster.    The  teeth  are  also  slightly  smaller  than  in  the  other  races. 

Measurements. — ^Averages  and  extremes  of  17  adults  from  Idaho, 
Utah,  and  Nevada:  Total  length,  141  (130-155);  tail  vertebrsa,  39 
(31-42);  hind  foot,  19.1  (17-20);  ear  from  notch  in  dry  skin,  15.6 
(14.4-16.7).  Skull:  Condylobasal  length,  24.8  (23.8-26.0);  zygo- 
matic breadth,  14.3  (13.4-14.8);  mterorbital  breadth,  4.9  (4.7-6.1); 
breadth  of  brauicase,  12.8  (12.3-13.3);  length  of  nasals,  10.0  (9.4~ 
10.5);  length  of  mandible,  14.4  (13.7-15.0);  maxillary  tooth  row,  4.0 
(3.8-4.2).    For  detailed  measurements  of  specimens  see  page  475. 

Type-specimen. — ^No.  mn,  United  States  National  Museum, 
Biological  Survey  Collection.  Skin  and  skull  of  adult  male  (teeth 
much  worn).  Collected  July  15,  1890,  by  Vernon  Bailey  and  B.  H. 
Dutcher.    Original  number  1442. 

Remarks.— T\m  is  a  small,  well  marked  subspecies,  with  a  rather 
extensive  distribution  in  the  Great  Basin.  It  intergrades  with 
arcticeps  in  southwestern  Wyoming,  and  with  fuscogriseus  all  along 
the  northwestern  border  of  its  range.  It  is  quite  impossible  to 
determine  many  single  specimens  from  the  border  line  between  the 
distribution  of  fuscogrisefos  and  hrevicanidusy  but  in  the  main  the 
limits  of  the  two  subspecies  have  been  well  worked  out.  Juvenile 
examples  are  especially  helpful,  as  the  color  differences  between  the 
two  races  are  particularly  developed  in  the  young. 
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Specimens  examined. — ^Total  number,  117,  from  localities  as  fol- 
lows: 

Idaho:  Big  Lost  River,  1;  Blackfoot,  6,  type  and  paratypes; 
Glenn's  Ferry,  5;  Minidoka,  5;  Montpelier  Creek,  1;  Murphy,  1. 

Wyoming:  Bear  River,  3;  Cokeville,  1;  Evanston,  6. 

Utah:  Kelton,  1;  Nephi,  7. 

Nevada:  Austin,  7;  Battle  Mountain,  1;  BuU  Run  Mountains,  1; 
Carlin,  1;  Carson  Sink,  1;  Cottonwood  Range,  1;  Elko,  9;  Flowing 
Springs,  1;  Oardnerville,  1  (Mus.  Comp.  Zool.);  Oolconda,  3;  Halleck, 
12;  Holbrook,  2  (Mus.  Comp.  Zool.);  Monitor  Valley,  1;  Moimtain 
City,  4;  Osobb  Valley,  2;  Pine  Forest  Mountains,  1  (Univ.  of  Cali- 
fornia) ;  Pyramid  Lake,  3 ;  Rabbit  Hole  Mountains,  2 ;  Reese  River,  3 ; 
Silver  Creek,  1;  Wadsworth,  2;  Wells,  1;  Winnemucca,  2. 

Caufosnia:  Amedee,  6;  Benton,  1  (Univ.  of  California);  Long 
Valley,  4;  Mono  Lake,  2;  North  Hot  Springs,  Mono  County,  1  (Mus. 
Comp.  Zool.);  Sierra  Valley,  4. 

OVTOHOMTS  LBUOOaASTBB  FDBCOGRISBITS  AathOBj. 

1913.  Onychomys  leucogaster  fuseogrisetts  Anthokt,  BuU.  Amer.  Mub.  Nat.  Hist., 
vol,  32,  p.  11.    March  7. 

Type-locality. — ^Ironside,  Malheur  County,  Oregon;  4,000  feet 
altitude. 

OeograpMc  distribution. — ^Eastern  Washington  and  Oregon,  western 
Idaho,  and  northeastern  California.  South  to  Klamath  Lake  and 
the  Madeline  Plains. 

Oeneral  characters. — Closely  related  to  0. 1,  hrevicanidus,  but  darker 
in  color;  the  young  especially  darker. 

Color. — Siinilar  in  all  pelages  to  0.  I.  hrevicavdusy  but  averaging 
considerably  darker.  AdvU  in  summer  (88958,  Swan  Lake  Valley, 
Oregon,  Jime  13):  Upperparts  dark  reddish-brown,  rich  and  glossy; 
darkest  medially,  more  brownish  on  sides  and  hips.  Ear  tufts  con- 
spicuously whitish;  arms  white;  outer  sides  of  legs  to  feet  color  of 
rump;  tail  blackish-brown  above  with  grayish-white  tip,  white 
below.  Younger  adults  vary  from  dark  grayish-brown  to  rich  light 
purplish-gray.  Juvenile  (11008,  Univ.  of  Calif.  Mus.,  Warner 
Moimtains,  California,  July  28) :  Much  darker,  more  blackish,  than 
young  of  brevicaudus  of  same  age.  Above  dark  mouse  gray,  in  some 
lights  almost  black;  legs  intensely  colored  to  feet. 

ShuU. — ^The  skull  is  essentially  as  in  0.  Z.  irevicaudtLS.    (Plate  16.) 

Measurements. — ^Averages  and  extremes  of  seven  adults  from 
Washington,  Oregon,  and  California:  Total  length,  143  (138-149); 
tail  vertebras,  38  (34-40) ;  hind  foot,  19.2  (18.0-21.0) ;  ear  from  notch 
in  dry  skin,  15.0  (14.5-15.8).  Skull:  Condylobasal  length,  24.9 
(24.4-25.2) ;  zygomatic  breadth,  14.1  (12.6-15.0) ;  interorbital  breadth, 
4.8  (4.6-5.0);  breadth  of  braincase,  12.7  (12.4-12.9);  length  of  nasals 
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10.1  (9.8-10.3) ;  length  of  mandible,  14.5  (14.2-14.9) ;  maxillary  tooth 
row,  4.1  (4.0-4.4).  For  detailed  measurements  of  specimens  see  page 
476. 

Type-specimen. — ^No.  33544,  AmAican  Museum  of  Natural  His- 
tory, New  York.  Skin  and  skull  of  young  adult  female  (teeth  little 
worn),  still  in  inmiature  pelage.  Collected  August  20,  1912,  by 
H.  E.  Anthony.    Original  number,  121. 

'  Remarks, — ^This  is  a  subspecies  closely  related  to  0. 1.  In'evicaudus, 
and  differing  only  in  color.  It  intergntdes  with  hrevicaudus  in  the 
western  Snake  River  Valley  and  all  along  the  adjoining  ranges  of 
the  forms.  The  palest  specimens  I  have  referred  to  fuscogriseus  come 
from  the  northern  Plains  of  the  Colimibia.  Some  of  these  skins  are 
nearly  as  light  colored  as  true  hrevicaudus. 

Specimens  examined. — ^Total  nimiber,  78,  from  the  following  locali- 
ties: 

Washington.  Asotin,  1;  Baird,  3;  C)oulee  City,  7;  Douglas,  2; 
Mabton,  4 ;  Pasco,  4 ;  Rattlesnake  Hills,  1 ;  Touchet,  2. 

Obeoon:  Alvord  Valley,  1;  Buck  (jreek,  1;  Goose  Lake  Valley, 
1;  Harney,  2;  Heppner,  2;  Ironside,  10  (type  and  paratypes,  Amer. 
Mus.);  Klamath  Basin,  2;  Klamath  Falls,  3;  Narrows,  2;  Plush,  2; 
Swan  Lake  Valley,  2;  Tide  Lake,  1 ;  Umatilla,  5;  Willows  Junction,  1. 

Idaho:  Nampa,  2;  Weiser,  1. 

Califobnia:  Dry  Oeek,  Warner  Moimtains,  9  (Univ.  of  Calif.); 
Madeline  Plains,  3;  Picard,  1;  Sugar  Hill,  Modoc  County,  2  (Univ. 
of  Cahf.);TuleLake,  1. 

0VT0H0MT8  XJETrC0GA8TB&  KXLAVOPK&TS  Moxlam. 

1889.  Onychomys  leucogaster  mdanophrys  Merriam,  North  Amer.  Fauna,  No.  2, 
p.  2.    October  30. 

1890.  0[nychomy8]  melanophrys  palUscens  Mbrriam,  North  Amer.  Fauna,  No.  3, 
p.  60.  September  11.  (Moki  Pueblos,  Navajo  County,  Arizona;  tjrpe  in 
U.  S.  National  Museum.) 

1890.  Onychomys  melanophrys  palletctns  Merriam,  North  Amer.  Fauna,  No.  3, 

p.  61.    September  11. 
1890.  0[nychomys]  melanophrys  Merriam,  North  Amer.  Fauna,  No.  3,  p.  61. 

September  11, 

1895.  Onychomy$  leucogaster  palUsceM  Allen,  Bull.  Amer.  Mus.  Nat.  Hist., 
vol.  7,  p.  225.    June  29. 

1896.  Onychomys  pallescens  Mearns,  Proc.  U.  S,  Nat.  Mus.,  vol.  18,  No.  1081. 
Advance  sheet,  p.  4.    May  25. 

1901.  Onychomys  melanophrys  Miller  and  Rehn,  Fh>c.  Boston  Soc.  Nat.  Hist., 

vol  30,  p.  67.    December  27. 
1912.  Onychomys  melanopJtrys  melanophrys  Miller,  Bull.  79,  U.  S.  Nat.  Mus ^ 

p.  127.    December  31. 

Type-locality. — ^Kanab,  Kane  County,  Utah. 

Geographic  distribution. — South  central  and  southeastern  Utah, 
southwestern  Colorado,  northeastern  Arizona,  and  northwestern 
New  Mexico.    North  in  the  Grand  River  Valley  to  Fruita,  Colorado, 
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and  in  the  Rio  Grande  Valley  to  northern  Costillo  County,  Colorado. 
West  to  Kanab,  Utah,  and  Flagstaff,  Arizona;  east  in  New  Mexico 
to  Santa  Fe  and  the  Sandia  Mountains;  south  to  Acoma  and  the 
Zuni  River. 

General  duiraeUrs. — ^A  bright  colored  race;  in  perfect  pelage  rich 
pinkish-cinnamon  above.  Much  lighter  colored  than  ruidosx, 
fidiginasus^  or  capUulahu,  its  geographical  neighbors.  Darker  and 
richer  colored  than  arcticepSf  of  the  Great  Plains. 

Ocior. — AduU  infvU  winter  pelage  (57201,  Bluff  City  Utah,  Novem- 
ber 8):  Upperparts  pinkish-cinnamon,  finely  lined  with  darker 
brownish;  darkest  on  top  of  head,  lower  back,  and  rump; lower 
sides  and  hips  almost  pure  pinkish-cinnamon.  Nose  lighter  than 
head;  ear  tufts  pale  buffy;  ears  blackish,  rimmed  with  white; 
eyebrows  dark  brown;  taQ  pale  brownish-gray  at  base  above,  tip 
and  below  white.  Ekitire  imderparts  pure  white,  hairs  of  lower 
breast,  belly,  and  sides  with  underfur  narrowly*  pale  slate-gray. 
AduU  in  laU  spring  (186479,  Mold  Pueblos,  Arizona,  May  18;  type 
of  ^'paUescens^'):  Much  faded  and  paler  than  ui  fresh  coat,  the  rich 
pinldsh-cinnamon  faded  to  dnnamon-buff  and  the  darker  hair  tips 
of  back  much  worn  away;  ear  tufts  less  conspicuous  than  in  winter. 
Juvenile  (166709,  Eanab,  Utah,  September  21):  Almost  precisely 
like  the  young  of  0,  Z.  arcticeps,  but  very  slightly  paler,  the  face 
lighter,  and  the  underparts  pure  white.  Paler  than  young  of  0.  I. 
ruidoss^.  Young  adult  (161202,  Eanab,  Utah,  September  20): 
Much  grayer  than  old  adults  in  fall,  without  pinkish-cuinamon  on 
back  and  sides.  Above  drab,  finely  lined  with  darker;  the  back 
and  rump  lightly  washed  with  a  glossy  dnnamon-drab.  Underparts 
white. 

Many  old  adults,  among  them  some  of  the  oldest  specimens  exam- 
ined, with  the  teeth  very  much  worn,  do  not  acquire  the  bright 
pinldsh-cinnamon  pelage,  even  in  winter,  but  remain  in  a  coat  much 
like  that  of  the  young  adult  and  immature  but  darker.  Since  I  have 
foimd  no  evidences  of  real  dichromatism  in  the  examination  of  many 
hundreds  of  specimens  of  Onychomye,  and  in  every  form  each  differ- 
ence of  color  has  proved  a  step  in  a  true  sequence  of  pelages,  moults, 
and  wear,  I  am  inclined  to  believe  that  this  single  case  of  what 
otherwise  might  be  regarded  as  dichromatism  is  in  reality  a  senile 
pelage.  Aged  animals,  ui  other  words,  appear  not  to  renew  into 
the  highly  colored  fresh  pelage  of  adults  in  the  prime  of  life,  but 
take  on  a  pelage  resembling  that  of  the  immature. 

ShuU. — Essentially  as  in  ruidoem.    (Plate  15.) 

Measuremente. — ^Averages  and  extremes  of  12  adults  from  Utah 
and  Colorado:  Total  length,  154  (145-163);  tail  vertebrsfr,  44  (39-55); 
hind  foot,  21.9  (21.0-23.0);  ear  from  notch  in  dry  skin,  14.7  (13.9- 
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15.4).  SkuU:  Condylobasal  length,  25.9  (24.8--27.3);  zygomatic 
breadth,  15.1  (14.1-16.1);  interorbital  breadth,  6.0  (4.7-6.3) ;  breadth 
of  braincase,  12.7  (12.3-13.1);  length  of  nasab,  10.9  (10.3-11.4); 
length  of  mandible,  15.4  (14.8-15.9);  maxillary  tooth  row,  4.6 
(4.4-4.8).     For  detailed  measurements  of  specimens,  see  page  476. 

Type-apedmen. — No.  186477,  United  States  National  Musemn. 
Skin  and  skull  of  adult  male  (teeth  little  worn),  in  full  winter  pelage. 
Collected  December  22,  1888,  by  Vernon  Bailey.  Original  nimiber 
458.  Merriam  collection  number  iHf  •  "^^  colors,  especially  of 
tail,  feet,  and  ears,  have  been  destroyed  by  paintmg  with  corrosive 
sublimate  and  exposing  to  fumes  of  carbon  bisulphide,  which  has 
turned  them  a  dark  plumbeous  color. 

Remarks. — ^This  form  intergrades  with  ruidosx  wherever  the 
ranges  meet.  Specimens  from  New  Mexico  average  slightly  larger 
and  have  slightly  longer  ears  than  skins  from  Utah  and  Colorado, 
but  the  coloration  is  remarkably  uniform  over  the  mapped  range  of 
the  subspecies. 

The  abimdant  material  now  in  the  collection  makes  it  clear  that 
0.  h  mdanophrys  and  Onychomys  mdanophrys  paUescens  Merriam 
are  indistinguishable.  The  type  of  paUescens,  from  Moki  Pueblos, 
northeastern  Arizona,  is  in  the  faded  spring  pelage.  The  type  and 
topotypes  of  mdanophrys  can  be  almost  exactly  matched  in  color 
by  numerous  specimens  from  Wingate,  and  even  as  far  east  as  the 
Sandia  Moimtains,  New  Mexico. 

In  fresh  pelage  0.  I.  m^Umophrys  is  a  handsome  mouse,  and  it 
differs  conspicuously  in  color  from  all  the  other  races  of  leucagaster. 
It  is  most  like  0.  I.  arctieeps  from  the  Oreat  Plains,  but  is  decidedly 
richer  and  darker  colored. 

Specimens  examined. — ^Total  number,  147,  from  localities  as 
follows: 

Utah:  Bluff  City,  2;  Hanksville,  1;  Kanab,  15,  including  the 
type;  River  View,  1;  Thurber,  1. 

Colorado:  Antonito,  1;  Conejos  River,  2;  Coventry,  1;  Fruita, 
5;  Medano  Ranch,  15  miles  northeast  of  Mosca,  3;  Naturita,  2. 

Arizona:  Flagstaff,  1;  Holbrook,  8;  Eeams  Calion,  1;  Moa  Ave, 
Painted  Desert,  4;  Mold  Pueblos,  3,  including  type  of  ^'paUescens"; 
Oraibi,  1;  Tuba  CSty,  Painted  Desert,  1;  Walnut,  6;  Winslow,  11; 
Zuni  River,  2. 

New  Mbxioo:  Acoma,  1;  Albiquin,  6;  Albuquerque,  1;  Carasal, 
Bernalillo  County,  2  (Mus.  Comp.  Zool.);  Chaco  Canyon,  2  (Amer. 
Mus.) ;  Chama  River,  1 ;  EspafLola,  1 ;  Fruitland,  2 ;  Oallina,  1 ;  Gallup, 
13;  Jamez,  1;  Laguna,  1;  La  Plata,  1  (Amer.  Mus.);  Sandia  Moun- 
tains, 3;  Santa  Fe,  1;  Stinking  Spring  Lake,  4;  Tierra  Amarillo,  1; 
Wingate,  32;    Zuni  River,  1. 
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0VT0K0MT8  £Bir00OA8TB&  7171101^01X78  Xtniaa. 

1890.  OnychomyB  fuUginosui  Mbrbiam,   North  Amer.   Eairna,   No.  3,  p.  59. 
September  11. 

Type4o€(il%ty. — ^Black  Tank  lava  beds,  northeast  of  San  Francisco 
Mountain,  Arizona. 

Geographic  distribution. — ^Lava  beds  and  pinyon  and  cedar  belt 
east  and  northeast  of  San  Francisco  Mountain,  Arizona. 

Oeneral  characters. — Coloration  very  dark;  characters  otherwise  as 
in  mdariophrys. 

Color. — Old  aduU  in  a/tOumn  (17997,  Black  Tank,  Arizona,  Septem- 
ber 27;  type) :  Upperparts  dark  blackish  brown;  darkest  on  head  and 
along  middle  of  back  to  tail,  where  the  color  is  almost  deep  neutral 
gray;  sides  lighter,  more  wood-brown;  ear  tufts  not  conspicuous,  the 
color  of  head;  outer  sides  of  legs  to  foot  color  of  back;  tail  blackish- 
brown  above  at  base,  paling  to  near  end,  which  is  white  tike  the  lower 
surface.  Arms,  hands,  and  feet  whitish;  underparts  of  body  white. 
The  color  of  upperparts  extends  downward  on  sides  much  farther 
than  usual  in  the  genus,  leaving  only  the  ventral  surface  pure  white. 
A  younger  adult  from  the  type-locality  (17996,  September  21)  lacks 
most  of  the  smoky  coloration  and  is  a  rich  dark  wood-brown,  mottled 
with  blackish-brown,  above;  the  legs  are  nearer  white,  as  usual  in 
the  group,  with  only  a  faint  indication  of  color  along  outer  side  to 
near  heel.  Three  inmiature  specimens  also  exhibit  this  variation  in 
color  and  markings;  two  are  like  the  type  and  one  is  like  the  last- 
described  specimen. 

ShiU. — The  skull  does  not  differ  in  any  essential  respect  from  that 
of  mdanophrys. 

Measurements. — ^Type:  Total  length,  160  millimeters;  tail  vertebrae, 
47;  hind  foot,  21.5;  ear  from  notch  in  dry  skin,  15.0.  Skull:  Con- 
dylobasal  length,  25.9;  zygomatic  breadth,  15.8;  interorbital  breadth, 
5.2;  breadth  of  braincase,  13.2;  length  of  nasals,  11.6;  length  of 
mandible,  16.4;  maxillary  tooth  row,  4.5.  For  detailed  measure- 
ments of  specimens,  see  page  477. 

Type^pedmen. — ^No.  lUU,  United  States  National  Museum, 
Biological  Survey  collection.  Skin  and  skull  of  old  adult  female 
(teeth  much  worn).  Collected  September  27,  1889,  by  Dr.  C.  Hart 
Merriam  and  Vernon  Bailey.    Original  number,  547. 

Remarks. — ^This  is  a  local  lava-bed  form  of  mdanophrys.  Such 
local  variations  occur  in  other  rodent  genera,  notably  Peromyscus 
and  Neotoma,  in  the  ''malpais"  sections  of  Arizona  and  New  Mexico. 
There  is  a  question,  perhaps,  if  such  extreme  local  color  variations 
should  be  recognized  by  name,  but  until  more  material  from  the 
vicinity  of  San  Francisco  Moimtain  is  examined  it  seems  best,  in 
this  case,  to  retain  the  form  as  a  subspecies.  Specimens  of  m^nr 
ophrys  from  Walnut,  Arizona,  show  a  tendency  toward  fuliginosua 
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in  coloration  and  intergradation  presumably  takes  place  at  all 
places  where  the  lava-bed  form  meets  the  desert  race. 

Specimens  examined. — ^Total  number,  5,  from  the  following 
localities: 

Arizona:  Black  Tank,  Painted  Desert,  3,  including  the  type;  San 
Francisco  Mountain,  cedar  belt,  east  side,  2. 

0MT0H0MT8  LXXrOOCUUiTXS  BUmOSii  8tOM  Slid  Sakn. 

1903.  Onychomys  rwdosx  Stone  and  Rbhn,  Fh>c.  Acad.  Nat.  Sci.  Philadelphia, 

1903,  p.  22.    May  7. 
1913.  0nycho7ny$  levuogaster  rukbsm  HoLLUmB,  Proc.  Biol.  Soc.  Waflhiiig:ton, 

vol.  26,  p.  216.    December  20. 

Type^ocality. — ^Hale's  Ranch,  Ruidoso,  Lincohi  County,  New 
Mexico. 

Geographic  distribution. — Chiefly  the  moimtainous  r^on  of  south- 
eastern Arizona  and  central  and  southwestern  New  Mexico.  North 
to  Camp  Verde,  Arizona,  and  to  the  Manzano  Moimtains  and  Las 
Vegas,  New  Mexico;  east  to  the  Capitan  Moimtains;  south  into  north- 
em  Chihuahua  and  Sonora. 

Oeneral  characters. — ^A  dark  form  of  the  mdanophrys  type;  darker 
and  richer  colored  than  m^nophrys,  arcticeps,  or  albescens,  its  geo- 
graphical neighbors;  never,  apparently,  in  its  typical  form,  attaining 
the  light  huffy  state  of  coloration. 

Cclor. — AduU  infvRfaU  pelage  (119149,  Carrizozo,  New  Mexico, 
October  30):  Above  glossy  dark  wood-brown,  with  a  wash  of  rich 
cinnamon  color  and  finely  lined  with  darker  brown  hair  tips;  darkest 
on  lower  back  and  rump,  palest  on  shoulders  and  sides;  posterior 
sides  of  body  and  hips  almost  pure  cinnamDn.  Ear  tufts  pale  cin- 
namon-brown, inconspicuous;  ear  brownish  outside,  rimmed  with 
white;  posterior  side  of  inner  ear  with  pure  white  hairs;  tail  grayish- 
brown  above,  whitish  at  tip  and  below.  Lips,  arms,  hands,  feet, 
and  entire  underparts  whitish.  Juvenile  (119151,  Carrizozo,  New 
Mexico,  October  31):  Almost  exactly  Uke  corresponding  age  in  0.  L 
longipesy  but  tail  lighter  above,  paJe  grayish-brown.  Young  aduU 
in  autumn  (119152,  Carrizozo,  New  Mexico,  October  31):  Paler  and 
less  richly  colored  than  old  animals.  Above  drab,  very  finely 
streaked  with  darker,  and  lightly  washed  with  pale  cinnamon. 

Specimens  collected  during  process  of  renewal  into  first  full  adult 
pelage  are  often  curiously  and  irr^ularly  mottled,  with  the  head  and 
dorsum  dark  brownish  and  the  shoulders  and  sides  patched  with 
bright  cinnamon. 

Shill. — Less  high  and  elongated  than  in  albescens  and  Jongipes; 
much  as  in  ardiceps,  with  flattened  braincase.  Differs  from  the  skull 
of  arcticepSf  however,  in  its  wider,  less  parallel  sided,  interpterygoid 
space  and  slightly  smaller  audital  bulte.     (Plate  15.) 
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Meaawrements, — ^Averages  and  extremes  of  21  adults  from  New 
Mexico  and  Arizona:  Total  length,  159  (150-167);  tail  vertebrcB,  49 
(42-65) ;  hind  foot,  22.2  (20.5-24.0) ;  ear  from  notch  in  dry  skin,  15.6 
(13.7-16.9).  Skull:  Condylobasal  length,  26.2  (24.9-27.5);  zygo- 
matic  breadth,  14.8  (13.9-16.2);  interorbital  breadth,  4.8  (4.4-5.2); 
breadth  of  braincase,  12.8  (12.2-13.2);  length  of  nasals,  11.2  (10.3- 
11.8);  length  of  mandible,  15.3  (14.3-16.2);  maxillary  tooth  row,  4.4 
(4.3-4.6).    For  detailed  measurements  of  specimens,  see  page  478. 

Type-Specimen. — ^No.  11091,  collection  of  Academy  of  Natural 
Sciences,  Philadelphia.  Skin  and  skull  of  old  adult  female  (teeth 
much  worn).  Collected  September  19,  1898,  by  C,  M.  Barber. 
Original  nimiber,  73.     Rhoads  collection.  No.  4091. 

Remarks. — ^This  is  a  dark  form  of  the  melanophrys  type  which  seems 
never  to  attain  the  l^ht  buffy  pelage  of  the  more  northern  race.  It  is 
likewise  darker  and  richer  colored  than  arcHceps.  Direct  intergrada- 
tion  with  melanophrys,  arcticeps,  and  albescens  is  shown  by  nimierous 
intermediate  examples  from  the  borders  of  the  range.  Specimens 
from  Las  Vegas,  New  Mexico,  ai'e  approaching  arcticeps  in  character. 
The  lightest  colored  specimens  I  have  referred  to  ruidosss  are  from  the 
Lower  Sonoran  parts  ot  southern  New  Mexico,  at  Monimient  No.  15, 
Mexican  Botmdary  Line,  and  Jarilla.  These  specimens  show  such  a 
strong  approach  in  color  toward  albescens  of  northern  Chihuahua  that 
their  determination  as  ruidosse  seems  perhaps  imwarranted;  but 
cJhescenSy  as  known  from  three  specimens  only  is  so  very  local  that 
until  niore  complete  collections  from  the  general  region  are  made  it 
seems  best  to  consider  these  specimens  as  intermediates,  and  probably 
nearest  to  ruidosx. 

Specimens  examined. — ^Total  nimiber,  150,  from  the  following  locali- 
ties: 

New  Mexico:  Ancho,  1;  Bear  Spring  Motmtains,  13;  Bin-ley,  4; 
Cactus  Flat,  3 ;  Capitan  Motmtains,  2;  Carrizozo,  7;  Datil  Mountains,  2; 
Deer  Creek,  Grant  County,  2;  Deming,  8;  Fairview,  2;  Gallina  Moun- 
tains, 4;  Hale's  Ranch,  Ruidoso,  4  (Phila.  Acad.  Sci.,  type  and  two 
paratypes  and  one  in  Amer.  Mus.);  Hatchet  Ranch,  1;  Jarilla,  1; 
Lake  Valley,  2;  Las  Vegas,  7;  Magdalena,  1;  Mangos  Valley,  1; 
Manzano  Mountains,  east  side,  11;  Mesa  Jimianes,  11;  MesiUa,  1 
(Phila.  Acad.  Sci.);  Monimient  No.  15,  Mexican  Boundary  Line,  5; 
Rio  Alamosa,  1;  San  Augustine  Plains,  7;  San  Pedro,  4;  Socorro,  1. 

Arizona:  Camp  Verde,  2;  Dos  Cabesos,  2;  Fairbank,  4  (Amer. 
Mus.  and  Field  Mus.);  Lochiel,  1;  San  Bernardino  Ranch,  1;  San 
Pedro  River,  23;  Taylor,  5;  WiUcox,  1. 

Sonoba:  Santa  Cruz  River,  4. 

Chihuahua:  Colonia  Diaz,  1. 

34843*'— Proc.N.M.vol.47— 14 ^29 
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OVYOHOMYS  LBTTOOOA8TX&  OAPXTTrLATTTS  HoUlftor. 

1913.  OnychomyB  leucogaster  eapUulaius  Hollistbb,  Fk>c.  Biol.  Soc  Waahiogton, 
vol.  26,  p.  215.    December  20. 

Type-locality. — ^Lower  end  of  Prospect  Valley,  4,500  feet,  Hualpai 
Indian  Reservation,  Grand  Canyon,  Arizona. 

Oeographic  distribution. — Known  only  from  the  tyjie-locaHty  and 
from  Aubrey  Valley,  Arizona. 

Oeneral  chardders. — Darker  than  mdanophrys;  lighter,  more  red- 
dish-brown, than  fvliginosus.  Coloration  much  like  that  of  ruidossR, 
but  slightly  smaller  in  size  and  with  considerably  smaller  and  weaker 
skull. 

Color. — The  coloration  of  this  form,  in  all  pelages,  closely  resembles 
that  of  0. 1,  ruidosse. 

ShiU. — ^like  skulls  of  ruidosse  and  mdanophrys j  but  smaller  and 
generally  weaker,  with  lighter  rostnun,  narrower  interpterygoid  space, 
and  smaller  audital  bull».     (Plate  15.) 

Medsurements. — ^Type  and  averages  of  10  adults  from  vicinity  of 
type-locality,  the  latter  in  parentheses:  Total  length,  142  (147);  tail 
vertebrae,  43  (44);  hind  foot,  21.0  (21.9);  ear  from  notch  in  dry  skin, 
14.6  (14.8).  Skull:  Condylobasal  length,  25.1  (25.1);  zygomatic 
breadth,  14.0  (14.0) ;  interorbital  breadth,  4.7  (4.6);  breadth  of  brain- 
case,  13.0  (12.6);  length  of  nasals,  10.9  (10.9);  length  of  mandible, 
14.5  (14.5);  maxillary  tooth  row,  4.3  (4.3).  For  detailed  measure- 
ments of  specimens,  see  page  478. 

Type-specimen,— ^o.  202612,  United  States  National  Museum, 
Biological  Survey  collection.  Skin  and  skull  of  adult  male  (teeth 
moderately  worn)  in  fresh  fall  pelage.  Collected  September  26, 1913, 
by  Edward  A.  Goldman.    Original  nimiber,  22234. 

RemxirJcs. — ^This  form  is  closely  related  to  0.  I.  ruidosx,  but  the 
slightly  smaller  size,  smaller  ear,  and  uniformly  smaller  and  weaker 
skull,  characters  so  constant  in  the  series  of  20  specimens  as  to 
appear  truly  reliable,  make  it  necessary  to  recognize  it  by  name.  No 
OnycTwmys  was  known  from  the  region  before  this  series  was  taken 
by  Mr.  (joldman  in  1913,  and  the  type-locaUty  is  the  most  westerly 
point  of  the  known  range  of  the  leucogaster  group  in  the  Southwest. 

Specimens  examined. — ^Total  number,  20,  from  localities  as  follows: 

Abizona:  Aubrey  Valley,  10  miles  south  of  Pine  Spring,  6;  Grand 
Canyon,  Hualpai  Indian  Reservation,  14. 

OVYCHOMTS  LBTTCOaASTSB  ALBSSOSITS  Meniam. 

1904.  Onychomys  leucogaster  albescens  Mkrkiam,  Ph)c.  Biol.  Soc.  WaahingtoiL 
vol.  17,  p.  124.    June  9. 

Type-locality. — Samalayuca,  Chihuahua,  Mexico. 

Oeographic  distrihution.— Known  only  from  the  sand  dunes  at  the 
type-locality  in  northern  Chihuahua,  and  from  Monument  No.  1, 
Mexican  boundary  line,  opposite  El  Paso,  Texas. 
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Oeneral  characters. — General  coloration  exceedingly  pale,  without 
distinct  markingB,  and  with  white  of  underparts  extending  onto 
shoulders  and  upper  sides. 

Color. — Advit  in  fuU  winter  coat  (50040,  Samalayuca,  Chihuahua, 
December  12;  type):  General  color  of  upperparts  pale  vinaoeous-buff, 
darkest  on  crown,  lower  back,  and  rump,  where  the  color  becomes 
ahnost  light  pinkish-cinnamon;  nose  to  crown  whitish;  ear  tufts  pure 
white;  ears  scantly  furred  with  whitish;  underfur  of  back  slate-gray. 
Lips,  cheeks,  region  back  of  ears,  sides,  legs,  and  feet  white,  the  hairs 
everywhere  except  on  upper  sides  pure  white  to  bases.  Tail  pale- 
grayish  above,  whitish  below;  not  sharply  bicolor.  Two  slightly 
younger  specimens  from  the  type-locality  differ  somewhat  from  the 
type,  but  both  are  very  pale.  One  (50042,  December  18)  lacks  the 
buffy  general  color  and  is  decidedly  grayish  above. 

Shall  and  teeth. — ^The  skull  of  albescens  resembles  those  of  longipes 
and  breviauritas  in  general  shape  more  than  other  forms  of  the  group. 
Compared  with  ruidosse  it  is  long  and  slender  with  higher,  less  flattened 
braincase.    The  teeth  are  small. 

Measurements  of  type. — Total  length,  160  millimeters;  tail  verte- 
brae, 60;  hind  foot,  23;  ear  from  notch  in  dry  skin,  15.6.  Skull: 
Ck)ndylobasal  length,  26.0;  zygomatic  breadth,  14.2;  interorbital 
breadth,  14.8;  breadth  of  braincase,  12.9;  length  of  nasals,  11.6; 
length  of  mandible,  15.0;  maxillary  tooth  row,  4.3. 

Type-spedmen. — No.  50040,  United  States  National  Museum, 
Biological  Survey  Collection.  Skin  and  skull  of  young  adult  male 
(teeth  moderately  worn  and  basal  suture  open),  in  fresh  fuU  winter 
coat.  CJoUected  December  12,  1892,  by  C.  P.  Streator.  Original 
number  2399. 

RemarJes. — ^This  is  a  local  form,  restricted,  so  far  as  known,  to  the 
sand  dimes  in  the  vicinity  of  Samalayuca,  Chihuahua,  and  northward 
to  the  Rio  Grande,  opposite  El  Paso,  Texas.  Specimens  from  the 
Lower  Sonoran  deserts  of  Otero  County,  New  Mexico,  are  pale  and 
are  distinctly  approaching  this  race  in  color,  but  are  best  placed  with 
the  wider  ranging  ruidosse. 
Specimens  examined. — ^Total  number  6,  from: 
Chihuahua:  Mexican  boundary  line,  opposite  El  Paso,  3;  Sama- 
layuca, 3  (type  and  paratypes). 

OVYOHOMYB  LBUOOaASTUl  LOVaZPBB  Mexrlam. 

1888.  CHcetus  {OnydiomyB)  leucogaster  Thomas,  Proc.  Zool.  Soc.  London,  1888, 
p.  445. 

1889.  Onychomya  longipes  Mbbbiam^  North  Amer.  Fauna,  No.  2,  p.  1.    October  20. 
1901.  [Onychomy$  leueogaster]  longipes  Elliot,  Field  Col.  Mns.,  pub.  45,  zool.^r., 

vol.  2,  p.  120. 
1913.  Onychomys  leucogaster  longipes  Hollister,  Pm>c.  Bid.  Soc.  Washington,  vol. 
26,  p.  216.    December  20. 

Type-locality. — Concho  County^  Texas. 

Geographic  distribution. — Central  and  southern  Texas  and  Nuevo 
Leon  and  Tamaulipas,  Mexico.    North  to  Tom  Green  and  Concho 

uigitizea  Dy  \^jkjv^wl\^ 


452  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vot.  47. 

Counties,  Texas;  west  to  the  Pecos  River;  southeast  to  Rocki)ort 
and  Nueces  Bay,  Texas;  south  to  Victoria,  TamauEpas.  Lower 
Sonoran  Zone. 

Oenerdl  characters. — Size  large;  colors  dull;  ears  larger  thaa  in  any 
other  subspecies  of  leucogaster.  In  general  most  Hke  hrevuiuriiuSj 
but  much  less  brightly  colored,  lighter  and  grayer;  with  longer  tail 
and  feet  and  much  larger  ears. 

Odhr.—AdvU  in  winter  (21180,  Fort  Qark,  Texas,  December  29): 
Upperparts  drab,  darkest  on  middle  of  back;  fibiely  lined  with  darker 
brownish,  and  with  a  wash  of  pale  ciimamon  over  lower  back  and 
hips;  an  indistinct  stripe  of  cinnamon  along  sides  between  color  of 
upperparts  and  white  of  imderparts,  from  fore  legs  to  base  of  tail;  a 
blackish  spot  each  side  of  nose  at  base  of  whiskers;  ear  tufts  scant, 
pale  cinnamon  color.  Tail  brown  above  with  white  tip;  whitish 
below,  not  sharply  bicolor.  Underparts  white,  the  hairs  of  throat 
and  fore  legs  white  to  bases.  There  is  little  difference  in  the  color  of 
adults  at  any  season.  Juvenile  (3863,  Amer.  Mus.  Nat.  BSst.,  Corpus 
Christi,  Texas,  April  24) :  Above  brownish-gray,  close  to  mouse-gray, 
finely  Uned  with  darker;  sides  paler. 

STcvU  ani  teeth. — ^The  skull  of  longipes  resembles  that  of  breviauri- 
tu8  and  differs  from  the  skulls  of  arcticepSf  mdanophrya,  and  other 
forms  of  leucogaeter  in  being  narrower  and  comparatively  long,  with 
longer,  higher  braincase.    Teeth  relatively  small.    (Plate  15.) 

Measurements. — ^Averages  and  extremes  of  12  adult  specimens  from 
Texas  and  Tamauhpas:  Total  length,  166  (152-190)  millimeters;  tail 
vertebrae,  55  (48-61) ;  hind  foot,  22.9  (22.0-25.0) ;  ear  from  notch  in  diy 
skin,  16.1  (15.0-16.9).  Skull:  Condylobasal  length,  27.1  (25.9-28.9); 
zygomatic  breadth,  15.1  (14.3-15.5);  interorbital  breadth,  4.7  (4.5- 
5.2);  breadth  of  braincase,  12.7  (11.9-13.3);  length  of  nasals,  11.8 
(10.9-12.7);  length  of  mandible,  15.9  (15.1-17.1);  maxillary  tooth 
row,  4.4  (4.1-4.8).  For  detailed  measurements  of  specimens  see 
page  479. 

Type-specimen.— N6.  186478,  United  States  National  Museum. 
Skin  and  skull  of  yoimg  adult  female  (teeth  little  worn  and  basal 
suture  not  entirely  closed).  Collected  March  11,  1887,  by  William 
Lloyd.    Merriam  collection.  No.  HH. 

RemarJes. — ^This  subspecies  exhibits  less  variation  in  pelage  from 
age  and  season  than  any  other  form  of  Onychomys.  From  lack  of 
specimens  between  their  ranges  as  mapped,  intergradation  with  the 
Oklahoma  form  is  not  proved,  but  from  the  close  resemblance  between 
the  two  forms  it  seems  most  certain,  and  the  Oklahoma  form  cer- 
tainly iatergrades  with  arcticeps.  There  are  so  few  good  specimens 
frona  the  lower  Pecos  Valley  that  the  actual  relationship  between 
longipes  and  arcticeps  at  this  point  can  not  be  determined,  but  it 
seems  most  certain  from  the  color  of  such  skins  as  are  available  that 

Digitized  by  VjOOQIC 


1 


N0.265t.  TUB  GRA88S0PPBR  MlO^'^BOLLI&!tBB.  453 

intergradation  does  take  place  at  this  point.  Aside  from  the  slight 
difference  in  shape,  there  seem  to  be  no  actual  characters  to  distin- 
guish the  skulls  of  longipes  from  those  of  other  forms  of  the  UucogaMer 
group. 

Specimens  examined. — ^Total  number,  39,  from  the  following  locali- 
ties: 

Texas:  Bee  County,  1;  Brownsville,  1  (Amer.  Mus.);  Comstock, 
3;  Concho  Coimty,  1  (type);  Corpus  Christi,  1;  Eagle  Pass,  1;  Fort 
Clark,  8;  Laredo,  2;  LomitiEi  Ranch,  2;  Nueces  Bay,  3;  Raglan's 
Ranch,  Rio  Grande,  1 ;  Rockport,  2  (Amer.  Mus.) ;  San  Angelo,  1 ; 
San  Diego,  1 ;  Sauz  Ranch,  Cameron  County,  1 ;  Sheffield,  25  miles 
south  on  Pecos  River,  1;  Sycamore  Creek,  1. 

Tamauupas:  Camargo,  2;  Reynosa,  1;  Victoria,  2. 

NuEVO  Leon:  Linares,  3. 

OVYOHOMYB  LBTTOOGASTSB  BBXTIAVBTTUS  HoUllter. 

1913.  OnychoTnys  leucogaster  breviauritus  Hollistbr,  Ptoc.  Biol.  Soc.  Wdshington, 
vol.  26,  p.  216.    December  20. 

Type-locality, — ^Fort  Reno,  Oklahoma. 

Oeographic  disinbution. — Eastern  Nebraska,  eastern  and  south- 
centrid  Kansas,  and  middle  Oklahoma.  From  Neligh,  Nebraska,  and 
Fort  Riley  and  Neosha  FaUs,  Kansas,  west  and  south  to  Kinsley, 
Kansas,  and  to  Woodward  and  Fort  Reno,  Oklahoma.  Entirely 
within  the  Carolinian  and  Austroriparian  faunas  of  the  Austral  region. 

Oeneral  characters. — ^Most  like  0. 1,  longipes,  but  darker  and  richer 
colored,  with  shorter  tail,  smaller  hind  foot,  and  smaller  ears. 

Color. — AduU  in  fuU  winter  pelage  (96057,  Alva,  Oklahoma,  Feb- 
ruary 27) :  Head  and  back  a  rich  blackish-brown,  the  ground  color 
pinldsh-cinnamon,  the  overlying  hairs  with  long  blackish  tips  which 
streak  and  darken  the  groimd  color;  cheeks  and  sides  with  less  of  the 
dark  streaking,  the  hips  and  lower  rump  almost  pure  pinkish-cinna- 
mon. Center  of  nose  gray;  cinnamon  spots  at  base  of  whiskers, 
between  the  gray  of  nose  and  white  of  Ups.  Ear  tufts  cinnamon-buff; 
tail  grayish-brown  above  to  near  tip,  sharply  bicolor,  the  underside 
and  tip  white.  Arms,  hands,  lower  legs,  and  entire  underparts  white, 
with  dark  gray  imderfur  everywhere  except  on  chin.  AduU  in  late 
summer  (19145,  Fort  Reno,  Oklahoma,  October  8;  breeding  female, 
renewal  retarded):  Upperparts  dull  grayish-brown;  sides  brighter, 
more  cinnamon;  no  conspicuous  ear  tufts;  tail  and  feet  scantily 
furred.  Juvenile  (96060,  Alva,  Oklahoma,  September  5):  Above 
hair-brown,  finely  lined;  sides  paler,  more  drab;  no  ear  tufts;  tail 
brownish  above,  whitish  below.  ImmxUure  in  winter  coat  (23190, 
Fort  Reno,  Oklahoma,  December  21):  Like  the  juvenile  but  darker, 
more  glossy  and  richly  colored;  the  back  blackish-brown,  sides  more 
pinkish-buff;  no  ear  tufts;  tail  brownish  above,  with  white  tip; 
entire  underparts  white. 
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SJcuU. — Almost  precisely  like  the  skull  of  longipes.  Compared  with 
skulls  of  arcticeps  it  is  narrower,  longer,  and  more  arched,  with  longer 
rostrum  and  longer,  higher  braincase.  I  can  find  no  character  to 
separate  the  skulls  from  those  of  longipes.  There  is,  perhaps,  less 
tendency  toward  the  development  of  a  spine  on  the  posterior  border 
of  the  palate,  but  in  the  leucogaster  group  this  character  is  exceedingly 
variable  and  very  imreUable. 

Measurefments. — ^Type  and  averages,  the  latter  in  parentheses,  of 
seven  adults  from  Kansas  and  Oklahoma:  Total  length,  164  (156); 
tail  vertebr»,  42  (42);  hind  foot,  21.0  (22.0);  ear  from  notch  in  dry 
skin,  13.2  (12.8).  Skull:  Condylobasal  lengiii,  27.4  (26.9) ;  zygomatic 
breadth,  16.1  (15.3);  interorbital  breadth,  4.4  (4.7);  breadth  of 
braincase,  12.5  (12.9);  length  of  nasals,  11.5  (11.6);  length  of  man- 
dible, 15.9  (15.7) ;  maxillary  tooth  row,  4.7  (4.6).  For  detailed  meas- 
urements of  specimens  see  page  479. 

Type-specimen. — No.  fH^f,  United  States  National  Museum. 
Skin  and  skull  of  adult  female  (teeth  moderately  worn) .  Collected  at 
Fort  Reno,  Oklahoma,  February  16,  1890,  by  Dr.  J.  C.  Merrill 
Original  number,  18. 

Remarks. — ^This  subspecies  intergrades  with  0. 1,  arcticeps.  Speci- 
mens from  Paladora  Canyon,  Texas,  though  placed  with  arcticeps^  are 
undoubtedly  intermediates.  SkuUs  of  specimens  from  Neligh, 
Nebraska,  show  an  approach  toward  skulls  of  arcticeps  in  a  general 
shortening  and  flattening,  but  the  skins  are  typical  of  breviauritus. 
Intergradation  doubtless  takes  place  also  with  longipes,  which  the 
Oklahoma  form  most  resembles  in  general  characters,  but  specimens 
to  connect  the  ranges  of  the  two  subspecies  throughout  southern 
Oklahoma  and  north-central  Texas  are  wanting. 

Specimens  examined. — ^Total  number  41,  from  localities  as  follows: 

Nebraska:  Neligh,  8. 

Kansas:  Fort  Riley,  1;  Neosha  Falls,  1  (Mus.  Comp.  ZooL); 
Kinsley,  1. 

Oklahoma:  Alva,  17;  Beaver  River,  5  (Amer.  Mus.  and  Field 
Mus.) ;  Camp  Supply,  1^ ;  Fort  Reno,  4;  Neutral  Strip,  1  (Amer.  Mus.); 
White  Horse  Springs,  1  (Field  Mus.);  Woodward,  1. 

ONTCHOMTS  TORIUDUS  (Coom). 

(Synonymy  under  subspecies.) 

Diagnosis. — Compared  with  OnycJiomys  leucogaster,  this  species 
averages  smaller  and  lighter  built,  with  relatively  longer  tail  (usually 
more  than  half  the  length  of  head  and  body).  The  skull  averages 
considerably  smaller  and  less  stoutly  built,  but  with  the  interorbital 
region  comparatively  wide.  The  teeth  are  lower  crowned,  the 
imwom  cusps  of  m^  longer  than  high,  or  with  these  dimensions 
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nearly  equal;  anterior  cusp  of  m^  more  broadened  transversely,  in 
unworn  condition  plainly  divided  at  summit  into  two  or  three  cusp- 
lets;  m^  narrow  and  elongated;  m*  smaller,  much  reduced,  the  greatest 
diameter  transverse,  the  crown  surface  usually  only  one-sixth  to 
one-fourth  that  of  m*  (rarely  nearly  one-third) ;  owing  to  the  length- 


FlQ.  3.— DI8T&IBUTION  or  THE  SXTBSPECIES  OF  ONTCHOMTS  TORBIDUS. 

1.  O.  t.  torrldus.  6.  O.  t.  dams.  9.  O.  t.  yaklensis. 

2.  0.  t.  perpallldus.  6.  0.  t.  tularensis.  10.  O.  t.  oanus. 

3.  0.  t.  pulcher.  7.  O.  t.  ramoba.  11.  O.  t.  sumifus. 

4.  0.  t.  longicaudua.  8.  O.  t.  maoroUs. 

ening  of  rn}  and  the  reduction  of  m',  m}  is  almost  invariably  more 
than  half  the  length  of  the  tooth  row. 

Geoffraphic  di^triimtion. — Southwestern  United  States  and  northern 
and  central  Mexico.  From  the  deserts  of  Nevada  and  southeastern 
California  and  the  San  Joaquin  Valley,  south  into  Lower  California 
and  to  Aguas  CaUentes  and  San  Luis  Potosi,  Mexico.  Eastward 
across  southern  Arizona  and  New  Mexico  to  the  Pecos  Valley  in 
Texas  (see  fig.  3). 
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Svhsfedes. — ^Eleven  geographical  races  of  Onychomys  torridus  are 
recognized.  Four  of  these  are  confined  to  Mexico,  and  the  others, 
with  the  exception  of  typical  torriduSy  have  comparatively  limited 
distribution. 

OVYCHOMTS  TOBBIDirS  TOBBIBirS  (CoMf). 

1874.  BesperoTnya  (OnychoTnya)  torridua  Conss,  Proc.  Acad.  Nat.  Sci.  Philadel- 
phia, 1874,  p.  183.    December  15. 

1885.  Onychomya  leucogaater,  var.  torridua  Herbick,  Geol.  and  Nat.  Hist.  Surv. 
Minnesota,  13th  Ann.  Rep.  (1884),  p.  183. 

1885.  HeapGromya  torridua  True,  Proc.  U.  S.  Nat.  Mus.,  vol.  7  (1884),  p.  5»7. 

1888.  C[ricetua]  torridua  Thomas,  Proc.  Zool.  Soc.  London,  1888,  p.  133. 

1889.  Onychomya  torridua  Merriam,  North  Amer.  Fauna,  No.  2,  p.  3.    October  30. 
1896.  Onychomya  torridua  arenicola  Mbarns,  Proc.  U.  S.  Nat.  Mus.,  No.  1103, 

advance  sheet,  p.  3,  May  25;  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  p.  139.     (Rio 
Grande,  about  six  miles  above  £1  Paso,  Texas;  type  in  U.  S.  Nat.  Mus.) 
1912.  Onychomya  torridua  torridua  Miller,  Bull.  79,  U.  S.  Nat.  Mus.,  p.  128. 
December  31. 

Type-locality. — Camp  Grant,  Graham  Coimty,  Arizona. 

Oeographic  distribution. — From  the  Pecos  VaUey  in  Texas  and  south- 
eastern New  Mexico,  west  across  southern  New  Mexico  and  Chihuahua 
into  southeastern  Arizona  and  northern  Sonora.  North  in  the  Rio 
Grande  Valley  to  Socorro,  New  Mexico;  south  to  northern  Durango. 

General  characters. — Size  medixun,  but  less  than  in  any  neighboring 
form;  ear  smaller  than  in  any  other  subspecies  of  torridus.  Color  of 
adult  in  late  autumn  and  winter  very  rich  reddish  brown;  much  paler 
in  late  winter  and  spring;  and  darker,  less  bright,  in  the  new  coat  in 
late  summer;  yoimg  very  dark.  Skull  with  the  anterior  palatine 
foramina  lai^e,  extending  backward  to  plane  of  anterior  edge  of  w*, 
or  beyond  to  plane  of  second  cusp  of  this  tooth;  posterior  edge  of 
palate  normally  concave,  without  projecting  spine. 

Color. — AduU  in  full  winter  pdage  (17876,  Dos  Cabezos,  Arizona, 
November  21):  Upperparts  dark  pinkish-cinnamon,  rich  and  glossy; 
palest  on  the  nose  and  cheeks;  darkest  along  back  from  between 
ears  to  rump,  where  it  is  considerably  mixed  with  the  dark  blacldsh- 
brown  tips  of  the  long  overlying  hairs;  purest  and  brightest  on 
shoulders  and  sides  where  there  is  little  or  no  admixture  of  blackish. 
Whiskers  mixed  black  and  white;  underfm*  broadly  dusky  neutral- 
gray;  lanuginous  tufts  in  front  of  ears  conspicuous,  pure  white;  outer 
ear  dark  brownish,  rimmed  with  whitish;  inner  side  of  ear  scantily 
haired  with  whitish.  Underparts  pure  white,  sharply  cut  off  from 
color  of  upperparts,  and  extending  well  up  on  lower  sides  of  body 
and  on  lower  cheeks;  the  underfm*  for  one-half  its  length  dark 
neutral-gray,  black  in  some  lights;  arms  and  hands  pure  white;  legs 
like  hips  above,  white  below;  feet  white.  Tail  sharply  bicolor,  gray- 
ieh-brown  above  to  near  tip;  white  below  and  around  tip.  AduU  in 
late  winter  and  spring  (21201,  Mesquite  Springs,  Chihuahua,  May  12): 
Much  paler  than  in  full  winter  coat,  less  reddish-cinnamon,  more 
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vinaceous  or  pale  pinkish-gray  and  bufi;  the  overlying  hair  tips  worn 
or  faded  and  the  brownish-blaok  wash  on  back  and  romp  less  con- 
spicaous  as  a  consequence;  lanuginou3  ear  tofts  less  contrasted  from 
snrrotmding  color  and  therefore  much  less  conspicuous.    AdvU  in 
new  petage,  late  summer  wndfaU  (21215,  San  Pedro  River,  Arizona, 
October  25) :  Darkest  annual  stage  of  adult.    Pelage  short,  glossy, 
and  with  little  red.    Upperparts  of  head  and  body  uniform  wood 
brown,  finely  lined  with  darker;  cheeks,  shoulders,  and  sides  very 
sligihtly  paler,  with  less  blackish-brown  suffusion  from  darker  hair 
tii>8;  Tinderfur  broadly  dark  neutral-gray,  the  grayish-brown  tips 
comparatively  short;  ear  tufts  wanting  or  inconspicuous,  not  notice- 
ably contrasting  in  color  from  head.    Underparts  grayidii-white,  the 
slaty  Tinderfur  showing  through  the  thinly  haired  chest,  belly,  and 
limbs.     Tail  comparatively  thinly  haired,  dark  brown  above,  tip 
and  underside  whitish.    JvfoenHHe  fda/ge  (66085,  Dos  Cabezos,  Ari- 
zona,  June  22):  Above  tmiform  mouse-gray,   the  hair  tips  only 
slightly  lighter  than  the  underfur;  ear  tufts  grayish;  ears  blackish 
outside,  rimmed  with  white;  dark  brown  inside,  thinly  haired  with 
whitish.     Underparts  grayi^-white;  tail  not  sharply  bicolor  as  in 
adult,  the  upper  side  gray,  the  under  side  and  tip  grayish-white. 
This  juvenile  pelage  moults  and  renews  directly  into  the  post-juvenile 
pelage,  which  is  worn  until  the  following  sununer  or  autumn.    Post- 
juvenile   pelage   (132056,  Oolonia  Diaz,  Chihuahua,  January  19): 
Above  browner,  less  slaty-gray,  than  in  the  juvenile  coat.    General 
color  of  upperparts  grayish-hair-brown,  with  a  decided  tendency 
toward  drab,  finely  lined  with  darker.    Underparts  dear  whitish. 
Tail  sharply  bicolor,  the  brown  line  along  upper  surface  very  narrow. 
SkuU. — ^The  skull,  in  general  shape,  is  not  conspicuously  different 
from  that  of  other  forms  of  the  torridus  group.    It  is  of  medium 
size  with  comparatively  narrow  zygomatic  breadth.    The  anterior 
palatine  foramina  are  large,  widely  spreading  forward  of  center,  and 
extend  backward  to  or  beyond  plane  of  anterior  edge  of  m^,  usually 
fully  to  plane  of  second  cusp  of  that  tooth.    The  palate  appears, 
therefore,  very  short,  and  this  appearance  is  accentuated  by  the 
deeply  concave  posterior  edge,  normally  without  indication  of  spine. 
In  occasional  immature  specimens  from  throughout  the  range  of 
the  form,  and  in  many  adults  from  the  extreme  western  limits  of  its 
distribution  in  Arizona  and  Sonora,  the  posterior  edge  of  the  palate 
develops  a  well-formed  spine,  as  in  the  neighboring  races  on  the 
west  and  south.    Skulls  from  these  western  locaUties  show  a  still 
further  approach  toward  perpaUidus  in  the  shortening  of  the  anterior 
palatine  foramina,  though  the  skins  from  this  region  retain  the  high 
coloration  of  true  torridus.    (Plate  15.) 

ifeasurements. — ^Averages  and  extremes  of  twenty-three  speci- 
mens from  Arizona,  New  Mexico,  Sonora,  and  Chihuahua:  Total 
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length,  146  (134-158)  millimeters;  tail  vertebrae,  62  (47-60);  hind 
foot,  21.2  (20.0-22.0);  ear  from  notch  in  dry  skin,  14.0  (12.0-15.8). 
Skull:  Condylobasal  length,  23.3  (22.7-24.7);  zygomatic  breadth, 
12.7  (11.9-13.7);  interorbital  breadth,  4:5  (4.3-4.8)  breadth  of  brain- 
case,  11.5  (11.0-11.9);  length  of  nasals,  9.7  (8.9-10.4);  length  of 
mandible,  13.4  (12.6-14.1);  maxillary  tooth  row,  3.7  (3.5-3.9).  For 
detailed  measurements  of  specimens  see  page  480. 

Type-specimen, — ^No.  9886,  United  States  National  Museum. 
Skin  only;  adult,  not  sexed:  made  up  from  alcohol  and  colors  con- 
siderately modified.  Collected  June  10,  1867,  by  Dr.  Edward 
Palmer.  Catalogued  January,  1872.  On  the  label  are  recorded 
the  following:  '^  Alcoholic  measiu*ements:  nose  to  eye,  .50  Piundredths 
of  inch];  nose  to  ear,  .95;  nose  to  occiput,  1.25;  length,  3.75;  tail, 
2.00;  fore  foot,  .40;  hmd  foot,  .80;  ear,  .70  long,  .50  wide."  Ear 
from  notch  in  the  dry  skin  measures  13.3  millimeters;  the  hind  foot, 
19.7. 

Remarks. — ^A  comparison  of  numerous  examples  in  the  same 
pelage  proves  that  Onyehomys  torridus  torridus  is  remarkably  uniform 
in  coloration  over  its  entire  range.  Skins  in  the  full  winter  coat 
from  Texas  can  be  exactly  matched  by  comparable  skins  from 
Dos  Cabezos,  Arizona.  As  noted  in  the  description  of  the  skull, 
specimens  of  torridus  from  the  extreme  western  limits  of  the  range 
of  the  typical  race  show  a  decided  approach  toward  perpaUidus  in 
cranial  characters,  though  retaining  the  coloration  of  torridus  in 
its  extreme  richness.  No  specimens  are  available  from  the  area 
between  the  northwestern  limits  of  the  distribution  of  totridv^j  as 
mapped,  and  Phoenix,  Arizona,  where  perpoHidus  occurs,  but  the 
ranges  of  the  two  subspecies  doubtless  meet  in  this  territory,  as  indi- 
cated by  the  approach  of  characteristics  in  specimens  of  each. 

The  type-epecimen  of  Chychomys  torridus  urenicola  Meams,  col- 
lected by  Dr.  Edgar  A.  Meams  and  F.  X.  Holzner  on  the  Rio  Grande 
about  6  miles  above  El  Paso,  Texas,  February  29,  1892,  is  in  the 
collection  of  the  United  States  National  Museum.  It  is  in  the  pale 
spring  stage  of  the  winter  pelage  and  exactly  matches  some  early 
April  skins  of  true  torridus.  All  late  autumn  and  early  winter  skins 
from  the  El  Paso  r^on  and  throughout  western  Texas  are  indis- 
tinguishable in  color  from  comparable  skins  of  torridus  from  south- 
eastern Arizona,  and  there  are  no  important  discrepancies  in  measure- 
ments or  in  cranial  characters. 

Specimens  examined. — Total  number,  183,  from  locaUties  as  follows: 

Arizona:  Calabasas,  5;  Camp  Grant,  1  (type);  Dos  Cabezos,  7; 
Fairbank,  20  (Field  Mus.,  Amer.  Mus.,  and  Mus.  Comp.  Zool.) ;  Fort 
Lowell,  13  (Field  Mus.  and  Amer.  Mus.) ;  La  Osa,  3;  Mammoth,  2; 
Oracle,  1;  San  Bernardino  Ranch,  3  (Field  Mus.  and  Amer.  Mus.); 
San  Pedro  River,  1;  Santa  Cruz  River,  4;  Tucson,  2;  United  States 


Digitized  by  VjOOQIC 


Ka  2057.  THE  OBA88H0PPER  MICES0LLI8TBR,  450 

Government  grass  reserve,  30  miles  south  of  Tucson,  1  (Univ.  of 
CaUf.). 

New  Mexico:  Alamogordo,  1  (Phila.  Acad.  Sci.);  Apache,  Grant 
County,  3 ;  between  Alamogordo  and  Dry  Cafion,  Sacramento  Moun- 
tains, 7  (Phila.  Acad.  Sci.);  CarizaUilo  Springs,  1;  Dog  Spring,  1; 
Dry  Creek,  1;  Eddy,  2;  Glenwood,  4;  Gold  Camp,  1;  Hillsboro,  1; 
Oi^an  City,  1 ;  Pleasanton,  4;  Redrock,  2;  San  Andres  Mountains,  1 ; 
Silver  City,  2;  Socorro,  3;  Tularosa,  10;  upper  comer  monument, 
Mexican  boundary  line,  9;  Weed,  1. 

Texas:  Alpine,  5;  El  Paso,  1;  Fort  Lancaster,  6;  Franklin  Moun- 
tains, 1;  Kent,  1;  Marathon,  1;  Marfa,  9;  Maxon  Springs,  1;  Mona- 
hans,  4;  Presidio  Coimty,  3;  Rio  Grande,  6  miles  above  El  Paso,  1 
(type  of  ^^arenicola^^)]  Sierra  Blanca,  11. 

Chxhtjahua:  Casas  Grandes,  5;  Chihuahua,  2;  Colonia  Diaz,  1; 
Qall^o,  1;  Juarez,  1  (Amer.  Mus.);  Mesquite  Sprmgs,  1;  Samala- 
yuc8,  1. 

Sonora:  Cerro  Blanco,  1  (Field  Mus.);  Magdalena,  3. 

DuBANOo:  Ind6, 1;  Rio  Sestin,  2  (Amer.  Mus.);  Rosario,  1  (Amer. 
Mus.) ;  Villa  Ocampo,  1  (Amer.  Mus.). 

OVTOHOMYB  TORRmVS  PBRPALLmVS  Mearai. 

1896.  Onychomys  torriduB  perpallidus  Mearns,  Ptoc.  U.  S.  Nat.  Mus.,  No.  1103, 
advance  sheet,  p.  4,  May  25;  Proc.  U.  S.  Nat.  Mus.,  vcl.  19,  p.  140. 

Type-iocality. — East  bank  of  Colorado  River,  at  Monument  No. 
204,  Mexican  Boimdary  Line,  Yuma  Coimty,  Arizona. 

Oeoffraphic  distribution. — Colorado  River  valley  in  western  Ari- 
zona; eastward  along  tributary  streams  to  Big  Sandy  Creek,  Signal, 
and  Phoenix.     Doubtless  occurs  also  in  northwestern  Sonora. 

Oeneral  cJuiracters. — Slightly  larger  than  the  neighboring  forms, 
torriduSy  hngicauduSf  and  pvlchery  with  larger  ears.  Coloration 
much  as  in  longicaudus,  but  averaging  considerably  duller,  less 
brightly  pinkish-buff;  paler  than  in  torriduSy  darker  than  in  pvlcJier. 
Skull  always  with  well-developed  spine  from  posterior  edge  of  palate; 
the  anterior  palatine  foramina  ending  about  even  with  plane  of  fronts 
of  first  molars. 

Color. — Adidt  in  fvU  winter  pelage  (189282,  Dolan's  Spring,  Ari- 
zona, February  7):  Decidedly  paler,  less  richly  colored,  than  corre- 
sponding pelage  of  torridus.  General  color  of  upperparts  light 
pinkish-ciimamon,  pure  on  cheeks,  shoulders,  and  sides,  and  very 
sparingly  and  minutely  streaked  with  darker  on  back  and  rump, 
lanuginous  tufts  in  front  of  ears  mixed  with  color  of  head  and  much 
less  conspicuous  than  in  torridus;  imderfur  a  much  paler  slate,  in 
most  lights  about  as  in  slate-gray  No.  5  of  Ridgway.  Tail,  feet, 
and  underparts  as  in  torriduSy  but  the  imderfur  below  very  narrowly 
pale  slate,  very  different  from  the  broadly  grayish-black  imderfur 
of  torridus.    AduU  in  late  winter  and  spring  (60174,  type,  Yuma 
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County,  Arizona,  March  27):  Paler  and  more  grayish  than  in  late 
autumn  and  midwinter,  lacking  much  of  the  bright  pinkish  tint. 
(General  color  of  upperparts  vinaceous-buff,  finely  streaked  by  the 
darker  hair  tips;  ear  tufts  not  noticeable.  AdvU  in  summer  (16855, 
Phoenix,  Arizona,  May  9):  Lake  late  winter  and  spring  specimens 
but  more  cinnamon  colored,  less  grayish,  chiefly  due  to  the  wearing 
away  of  the  dark  hair  tips  of  the  old  pelage  and  the  gradual  renewal 
of  the  new  hairs.  This  stage  more  closely  resembles  the  full  wintw 
coat  than  the  last  described  spring  stage  in  color,  but  is  more  cin- 
namon, less  pinkish.  Juvenile  (141849,  Gila  City,  Arizona,  March 
3):  Very  much  paler  than  the  young  of  tarridus,  drab  instead  of 
gray.  Upperparts  light  dfab,  paJer  and  clearer  on  sides;  xmderparts 
white  [not  gray  as  in  juvenile  of  tarridus],  the  hairs  of  throat  pure 
white  to  bases,  of  breast  and  belly  with  narrow  gray  xmdercolor. 
Post-juvenile  pelage  (189288,  Yuma,  Arizona,  April  11):  This  pelage 
is  retained  by  most  individuals  until  late  spring  of  the  second  yeiu*. 
It  is  much  hke  the  post-juvemle  pelage  of  true  torridus,  but  slightly 
paler,  more  grayish.  Upper  parts  avellaneous,  finely  and  fully 
streaked  by  the  darker  hair  tips. 

ShiU. — ^The  skull  is  like  that  of  tarridus,  but  with  the  posterior 
border  of  palate  bow-shape,  always  with  well-developed  point  ex- 
tending backward  into  the  interpterygoid  space;  anterior  palatine 
foramina  shorter,  usually  just  reaching  plane  of  fronts  of  first  molars. 

Measurements. — ^Type:  Total  length,  157  millimeters;  tail  verte- 
brae, 57;  hind  foot,  22.0;  ear  from  notch  in  dry  skin,  15.8.  Average 
and  extremes  of  four  skulls  of  adults:  Condylobasal  length,  24.1 
(23.5-25.3) ;  zygomatic  breadth,  13.0  (12.7-13.2) ;  interorbital  breadth, 
4.6  (4.4-4.7);  breadth  of  braincase,  11.4  (11.3-11.5);  length  of  nasals, 
9.9  (9.4-10.5);  length  of  mandible,  13.8  (13.5-14.2);  maxillary  tooth 
row,  3.8  (3.7-4.0).  For  detailed  measurements  of  specimens  see 
page  481. 

Type-specimen. — ^No.  60174,  United  States  National  Museum. 
Skin  and  skull  of  adult  female,  in  late  winter  pelage.  Collected 
March  27,  1894,  by  Dr.  Edgar  A.  Meams  and  F.  X.  Holzner.  No. 
3301,  International  Boundary  Commission  coUection. 

RemxirJcs. — ^This  well-marked  form  seems  to  be  confined  to  the 
east  side  of  the  Colorado  River,  in  western  Arizona,  and  eastward 
along  the  Lower  Sonoran  valleys  of  tributary  streams.  As  shown 
by  the  specimens  at  hand,  its  range  reaches  its  most  eastern  limit 
in  the  valley  of  the  upper  Gila  at  Phoenix,  Arizona.  Specimens 
from  Phoenix,  in  full  fresh  early  winter  coat,  almost  exactly  match 
in  color  the  paler  spring  stage  of  true  Unridus.  The  Colorado  River 
seems  a  natural  barrier  between  the  ranges  of  perpaJlidus  on  the 
east,  and  pulcher  and  Vmgicaudus  on  the  west  and  north.  Although 
specimens  from  points  near  the  river  in  northwestern  Arizona  and 
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from  Needles,  Califomia,  may  not  be  typical  of  their  respective 
raceS;  there  is  a  decided  break  in  size  and  in  skull  characters  at 
this  point,  and  every  specimen  so  far  examined  can  be  placed  mihes- 
itatingly  with  its  proper  form.  On  the  west  side  of  the  Colorado, 
at  Needles,  there  is  a  decided  reduction  in  size,  accompanied  by 
absence  of  the  palatal  spine,  and  the  skins  are  colored  much  more 
like  typical  pvlcher  than  true  perpaUidiLS.  The  specimens  from  east 
of  the  river  (Fort  Mojave,  Beale's  Spring,  and  Big  Sandy  Creek), 
are  darker  (slightly  approaching  typical  longicaudus  in  color),  but 
exhibit  the  cranial  characters  of  perpaUidus. 

Specimens  examined. — ^Total  nimiber,  21,  from  localities  as  follows: 

Abizona:  Beale's  Spring,  3;  Big  Sandy  Creek,  2;  Colorado  River 

at  Monimient  204,  Mexican  Boxmdary  Line,  1  (type) ;  Dolan's  Spring, 

1;  Fort  Mojave,  1;  Gila  City,  3;  Harpers,  2;  Parker,  1;  Phoenix,  5; 

Signal,  1;  Yimia,  1. 

ONTOHOMYB  TOBBIBTTB  PtTLOHSB  Elliot. 

1903.  OnychomyB  pulcher  Eluot,  Field  Col.  Mub.,  pub.  87,  zool.  ser.,  vol.  3,  No.  14, 

p.  243.    December. 
1913.  0[nychomy8]  t[orridta]  pvdcher  Hollister,  Proc.  Biol.  Soc.  Washington, 

vol.  26,  p.  215.    December  20. 

Type-locality. — ^Morongo  Pass,  San  Bernardino  Mountains,  Cali- 
fornia. 

Oeographic  distribution. — ^Mohave  and  Colorado  Deserts,  California, 
and  Lower  Califomia,  Mexico.  Known  by  specimens  from  Granite 
Springs  and  Needles  on  the  north  to  Seven  Wells,  Lower  Califomia,  on 
the  south;  and  from  the  Colorado  River  bottoms  westward  to  Ante- 
lope Valley  and  through  San  Gorgonia  Pass  to  Cabezon  station. 

General  characters. — Size  smallest  'm  the  genus.  Coloration  very  pale, 
with  minimum  amount  of  dark  wash  from  the  hair  tips.  Skull  with 
anterior  palatine  foramina  about  even  with  fronts  of  m*  and  with 
tendency  toward  development  of  an  imperfect  spine  at  posterior  edge 
of  palate. 

Color.— AduU  in  fuU  winter  pelage  (151281,  Morongo  Pass,  Cali- 
fomia, November  23):  Resembling  corresponding  pelage  of  0.  t. 
perpaMdus  but  slightly  paler,  with  less  dark  overwash  from  hair  tips; 
nose  and  head  paler,  more  grayish;  upper  side  of  tail  lighter  grayish- 
brown;  and  general  coloration  more  pinkish-cinnamon;  lanuginous 
tufts  at  bases  of  ears  white,  sharply  marked  from  general  color  of  head. 
AduU  in  spring  and  early  summer  (151640,  VictorviUe,  Califomia, 
April  6) :  Brighter  and  purer  pinkish-cinnamon  than  in  early  winter 
coat,  with  still  less  dark  from  hair  tips,  evidently  due  to  wear  and 
fading.  Entire  upperpartslight ochraceous-pinkish-ciimamon,slightly 
darker  on  lower  back  and  rump;  nose  and  forehead  paler,  more 
grayish;   underparts  pure  white,  the  gray  hair  bases  very  narrow. 
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AduU  in  summer  m^oU  (54070,  Whitewater,  California,  June  8): 
Much  darker  than  in  any  other  stage  of  pelage,  and  most  resembling 
younger  animals  in  the  post-juvenile  coat.  The  general  color  of  the 
upperparts  is  greatly  darkened  by  the  thinning  of  the  longer  overlying 
hairs  and  the  consequent  mixture  of  the  slaty-gray  underfur  into  the 
coloration.  Ear  tufts  not  conspicuous.  Juvenile  (136227,  Oro  Grande, 
California,  March  16) :  Resembling  the  young  of  perpdUidvs,  but  still 
paler,  more  grayish-drab,  the  nose  and  ears  with  more  whitish.  Very 
much  paler  than  the  dark  young  of  0.  t,  ramona.  Post-juvenile  pelage 
(54072,  Whitewater,  California,  Jime  9;  apparently  in  second  year): 
Upperparts  uniformly  silky  pale  wood-brown,  with  a  wash  of  cinna- 
mon on  nape  and  shoulders;  ear  tufts  white,  conspicuous. 

ShjU. — ^The  skull  of  Onychomys  torridus  pvlcher  does  not  differ  in 
any  special  characters  from  other  races.  The  anterior  palatine 
foramina  end  about  even  with  plane  of  fronts  of  m^;  the  posterior 
edge  of  the  palate  is  rather  variable,  sometimes  slightly  concave, 
usually  truncate,  often  with  imperfectly  developed  spine. 

Measurements. — ^Averages  and  extremes  of  nine  adults:  Total 
length,  136(120-145) ;  tail  vertebrae,  48  (37-51);  hind  foot,  19.6  (18.0- 
20.0) ;  ear  from  notch  in  dry  skin,  14.5  (12.7-15.5).  Skull:  Condylo- 
basal  length,  22.7  (22.0-23.4);  zygomatic  breadth,  12.7  (12.6-13.2); 
interorbital  breadth,  4.7  (4.4-5.1);  breadth  of  braincase,  11.6  (11.2- 
11.9);  length  of  nasals,  9.3  (8.8-9.9);  length  of  mandible,  13.2  (12.6- 
13.7);  maxillary  tooth  row,  3.6  (3.3-3.9).  For  detailed  measure- 
ments of  specimens,  see  page  481. 

Type-specimen. — No.  12377,  Field  Museimi  Natural  History,  Chi- 
cago. Skin  and  skull  of  female  adult  (teeth  much  worn),  in  late 
wmter  pelage.     Collected  March  1,  1903,  by  Edmund  Heller. 

Remarks. — ^This  is  a  well  marked  race  which  differs  conspicuously 
in  color  from  typical  examples  of  all  other  forms  excepting  daruSj 
which  it  somewhat  resembles.  It  is,  however,  less  intensely  bright 
colored  than  the  Owens  Lake  form.  Specimens  from  Needles,  Cali- 
fornia, are  slightly  larger  than  typical  examples  of  pulcher,  thus  ap- 
proaching the  dimensions  of  perpaMdus  and  longicoAidus,  but  they  are 
indistinguishable  in  color  from  true  pulcher  and  are  still  somewhat 
smaller  than  the  average  specimen  of  perpaUidus.  A  single  specimen 
from  Granite  Springs,  on  the  north  side  of  the  Mohave  Desert,  is  like- 
wise approaching  longicaudus,  but  clearly  belongs  best  with  puicher. 
The  material  from  along  the  Colorado  River  is  rather  limited  but,  as 
shown  by  all  the  specimens  examined,  the  river  appears  to  be  a 
natural  barrier  between  the  subspecies  pulcher  and  perpaUidus.  The 
animal  is  rare  on  the  open  desert,  and  is  usually  found  in  sandy  places 
along  the  foothills  or  borders  of  streams  and  washes.  Its  distribution 
over  the  desert  is  therefore  much  broken,  and  large  areas  of  its  general 
range  are  unrepresented  by  specimens.    The  subspecies  apparently 
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blends  directly  into  ramona  in  the  western  end  of  San  Gorgonio  Pass, 
and  probably  intergrades  with  tvlarensis  in  the  vicinity  of  Kem  River 
Valley  and  Walker  Pass.  The  single  specimen  from  Onyx,  on  the 
south  fork  of  the  Kem  River,  is  rather  immature,  and  is  indistin- 
guishable from  examples  of  tularenais  from  the  lower  levels  in  the  San 
Joaquin  Valley.  Two  young  examples  in  the  collection  of  the 
Museum  of  Vertebrate  Zoology  at  the  University  of  California,  from 
Walker  Pass,  are  likewise  indistinguishable  from  specimens  of  the 
same  age  from  the  San  Joaquin  Valley,  and  are  only  provisionally 
on  purely  geograpliical  grounds,  and  perhaps  wrongly,  placed  with 
pvlcher.  Adults  from  this  pass  are  much  needed  to  determine  the 
subspecies.  The  young  of  these  forms,  in  post-juvenile  pelage,  are 
often  very  much  alike. 

Specimens  examined. — ^Total  number,  70,  from  the  following  locali- 
ties: 

Califobioa:  Agua  Caliente,  1  (Amer.  Mus.);  Bums  Cafion,  San 
Bemardino  Mountains,  2  (Field  Mus.);  Cabazon,  9;  Cushenbury 
Springs,  2  (Univ.  of  Cal.);  Daggett,  1  (Field  Mus.);  Fairmont,  3 
(Univ.  of  Cal.);  Granite  Springs,  1;  Lane'«  Mill,  20  miles  north  of 
Daggett,  1  (Field  Mus.);  Morongo  Pass,  7^;  Needles,  3;  Onyx,  1; 
Oro  Grande,  2;  Palm  Springs,  2  (Mus.  Comp.  Zool.);  Victorville,  18; 
Walker  Pass,  2  (Univ.  of  Cal.);  Warren's  Well,  San  Bemardino 
Mountains,  1  (Field  Mus.) ;  Whitewater,  13. 

LowEB  California:  Seven  Wells,  1. 

OVYCtaOMYS  TOBBIBTTS  LOVaiCAITDUS  Memam. 

1889.  OnychomiyB  longicaudus  Merriam,  North  Amer.  Fauna,  No.  2,  p.  2.  Octo- 
ber 30. 

1893.  0[nychomy8]  Umgicauda  Rhoads,  Amer.  Nat.,  vol.  27,  p.  833.    September. 

1904.  0[nycho7MfB\  torridus  longicaudus  Mebbiam,  Proc.  Biol.  Soc.  Washington, 
vol.  17,  p.  123.    June  9. 

1913.  Onychomys  torridui  Umgiccrudtis  Holusteb,  Proc.  Biol.  Soc.  Washington, 
vol.  26,  p.  215.    December  20. 

Type-locality. — St.  George,  Utah. 

Geographic  distrilmtion. — Southwestern  Utah,  northwestern  Arizona 
north  of  the  Colorado  River,  southern  Nevada,  and  the  adjacent 
desert  mountain  region  of  Inyo  and  Mono  Counties,  California. 
North  in  western  Nevada  to  Carson  Sink;  west  in  California  to  Kear- 
saige  Pass  and  to  the  Argus  Mountains. 

OeTieral  characters. — Coloration  like  that  of  pulcher,  but  slightly 
darker.  Larger  than  perpaUidus,  with  shorter  tail  and  hind  foot, 
and  smaller  ear.  Skull  with  anterior  palatine  foramina  short,  usually 
not  reaching  plane  of  front  of  first  molars.  Posterior  edge  of  palate 
truncate,  rarely  slightly  convex,  never  with  spine. 

I  Tndndfrig  the  type  and  torn  pantjpea  from  the  Field  Mnaeum  of  Natural  History,  Chicago, 
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Cbfor. — AduU  infuU  winter  pelage  (186476,  St.  George,  Utah,  Jan- 
uary 4;  type):  Similar  to  corresponding  pelage  of  2>€rpaHtdt«;  slightly 
darker  than  in  pulcher.  AduU  in  spring  (28359,  Panaca,  Nevada, 
May  20) :  like  winter  pelage,  but  brighter,  more  ochraceous-pinkish- 
buflF.  Juvenile  (26663,  V^as  Valley,  Nevada,  March  15) :  Very  pale; 
like  young  of  pvlcker,  but  even  paler,  more  drab-gray.  Post-juvenile 
pelage  (28360,  Oasis  Valley,  Nevada,  June  2;  in  second  year) :  Almost 
precisely  like  corresponding  pelage  of  pvlcher. 

Shall. — ^Palate  never  ending  posteriorly  with  projecting  spine; 
usually  truncate,  rarely  concave.  Anterior  palatine  foramina  short, 
not  reaching  (or  rarely  in  some  intermediate  specimens  just  reaching) 
plane  of  front  of  first  molars. 

Measurements. — ^Averages  and  extremes  of  23  adults  from  Utah, 
Nevada,  and  Califorma:  Total  length,  141  (130-155)  millimeters;  tail 
vertebrsB,  49.6  (40.0-58.0);  hind  foot,  19.9  (19.0-21.0);  ear  from 
noteh  in  dry  skm,  14.2  (13.2-15.6) .  Skull :  Condylobasal  length,  22.8 
(21.8-23.8);  zygomatic  breadth,  12.9  (12.7-13.3);  interorbital 
breadth,  4.9  (4.5-5.0) ;  breadth  of  braincase,  11.6  (11.1-12.2);  length 
of  nasals,  9.2  (8.6-9.9);  length  of  mandible,  13.3  (12.5-14.2);  max- 
illary tooth  row,  3.6  (3.4-3.8).  For  detailed  measurements  of  speci- 
mens see  page  481. 

Type^spedmen. — ^No.  186476,  United  States  National  Museum. 
Skin  and  skull  of  adult  male  in  full  winter  pelage.  Collected  by  Ver- 
non Bailey,  January  4,  1889.  Original  No.,  476;  Merriam  collection, 
skm  5201,  skull  5896. 

RemarJcs. — ^This  subspecies  is  sharply  separated  from  perpaUidus 
on  the  south  by  the  Colorado  River.  At  the  type-locality  it  is  com- 
paratively dark,  and  is  virtually  indistinguishable  in  color  in  some 
pelages  from  perpaUidus,  but  the  cranial  characters  aro  diagnostic 
and  reliable.  Toward  the  west  it  gradually  becomes  more  ochraceous 
in  color  until*  it  meets  and  blends  with  the  Owens  Lake  form  on  the 
western  slopes  of  the  Argus  Moimtains.  It  also  blends  imperceptibly 
into  the  paler  form  later  described  as  pvlcher,  in  the  mountains  bor- 
dering the  main  Mohave  Desert  on  the  north. 

Specimens  examined. — ^Total  nmnber,  65,  from  the  following  locali- 
ties: 

Utah:  St.  George,  3  (including  the  type). 

Nevada^:  Ash  Meadows,  2;  Bunkerville,  2;  Carson  Sink,  2; 
Charleston  Mountains,  2;  Colorado  River,  southwest  of  Stone's  Ferry, 
2;  Oasis  Valley,  4;  Pahranagat  Valley,  1;  Pahroc  Spring,  3;  Pahrump 
Valley,  8;  Panaca,  1;  St.  Thomas,  2;  Stone's  Ferry,  1;  Table  Moun- 
tain, 1 ;  Vegas  Valley,  6. 

1  For  an  aooount  of  most  of  Uw  obscure  localities  in  Utah,  Nevada,  and  Inyo  Coimty,  CUitenla,  Ihted 
in  thh  paper  see  a  List  of  Localities  Visited  by  the  Death  VaUey  Ezpeditkm,  by  T.  8.  Falmer,  Nortb. 
▲merioan  Fauna,  No.  7,  pp.  861-^84. 
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California:  Amargosa,  1;  Benton  Station,  4  (Univ.  of  Cal.); 
Bishop,  2;  Furnace  Creek,  Death  Valley,  3;  Independence,  2  (Univ. 
of  Cal.);  Kearsarge  Pass,  2  (Univ.  of  Cal.);  Maturango  Spring, 
Argus  Mountains,  1;  Morans,  upper  Owens  Valley,  1;  Panamint 
Moxmtains,  4;  Panamint  Valley,  1;  Resting  Springs,  4. 

OVTOHOMTB  TOBSXDVB  CLA&ITB  HoUlstw.' 

1913.  Onydumya  torridus  claru8  Hollisteb,  Ptoc.  Biol.  Soc.  Waahington,  vol.  26, 
p.  215.    December  20. 

Type-locality. — ^Keeler,  east  shore  of  Owens  Lake,  Inyo  County, 
California. 

Geographic  distribution. — ^Vicinity  of  Owens  Lake,  Coso  Mountains, 
and  Salt  Wells  Valley,  Liyo  County,  California. 

General  cJiaracters. — ^like  Onychomys  torridus  longicavdus,  but 
clearer  and  brighter  colored,  with  very  little  dark  streaking  from  the 
hair  tips.  Resembling  0.  L  puUTier,  but  much  more  intensely  pinkish- 
dnnamon.  Skull  as  in  longicaudu^,  but  with  anterior  palatine  fora- 
mina averaging  longer,  reaching  backward  fully  to  line  of  fronts  of 
first  molars. 

Oolor. — AduU  in  fuU  winter  coat  (25081,  Keeler,  California,  Novem- 
ber 30):  Upperparts  bright  pinkish-cinnamon,  palest  on  nose  and 
head  and  most  intense  and  glossy  on  lower  back  and  rump,  with  very 
little  or  no  darker  admixture  from  the  hair  tips.  Underfur  dark 
neutral-gray;  hairs  with  subapical  band  of  buff,  tipped  with  deep 
cinnamon.  Ears  very  thinly  haired,  narrowly  rimmed  with  brown; 
woolly  tufts  at  bases  creamy-white,  comparatively  inconspicuous. 
Nose,  cheeks,  lower  sides,  limbs,  hands,  feet,  and  imderparts  white, 
the  underfur  narrowly  neutral-gray.  Tail  whitish,  with  narrow, 
indistinct  stripe  of  grayish-brown  along  upper  side  for  two-thirds  its 
length.  AdvU  in  late  winter  and  spring  (28199^  Hot  Springs  Valley, 
California,  May  7) :  Paler,  more  pinMsh-buff,  the  dark  cinnamon  hair 
tips  worn  or  faded.  Dvring  the  summer  mouU  (28127,  Owens  Lake, 
California,  May  18)  the  adults  are  much  darker,  with  very  little  bright 
cinnamon,  and  with  considerable  admixture  of  darker  color  from  the 
gray  underfur  and  the  faded,  now  brownish,  hair  tips.  Juvenile 
(28195,  Olancha,  California,  June  30):  Indistinguishable  in  color 
froua  the  young  of  pvlcJier. 

SJcuU. — ^The  skull  closely  resembles  that  of  longicaudus.  The  pos- 
terior end  of  the  palate  is  always  without  projecting  spine;  the  anterior 
palatine  foramina  average  longer  than  in  longicaudus,  reaching  quite 
to  plane  of  fronts  of  first  molars.     (Plate  15.) 

MeasuremerUs. — ^Type  and  average  of  six  adults  from  the  type 
region,  the  latter  in  parentheses:  Total  length,  143  (141)  millimeters; 
tail  vertebrae,  51  (51.4);  hind  foot,  20.5  (19.7);  ear  from  notch  in 
dry  skin,    15.7   (14.8).     Skull:    Condylobasal  length,   23.3    (23.0); 
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zygomatic  breadth,  13.2  (12^);  interorbital  breadth,  4.9  (4.S); 
breadth  of  bramcase,  11.6  (11.7) ;  length  of  nasab,  9.5  (9.3) ;  l^igth  of 
mandible,  13.2  (13.3);  maxillary  tooth  row,  3.7  (3.6).  For  detailed 
measurements  of  specimens,  see  page  482. 

Typenspedmen. — ^No.  jjjgf.  United  States  National  Museum, 
Biological  Survey  collection.  Adult  male  (teeth  considerably  worn) 
in  full  winter  pelage.  Collected  December  30,  1890,  by  Vernon 
Bailey.    Original  number,  2314. 

Remarks. — In  the  immediate  vicinity  of  Owens  Lake,  the  Ony- 
chomys  of  the  hngicaudtis  type  develops  its  brightest  coloration,  with 
the  minimum  of  admixture  of  any  darker  streaking  from  the  hair 
tips.  The  animals  from  this  r^on  are  so  decidedly  different  in  color 
from  specimens  of  typical  longicaudus,  and  occupy  such  a  definite, 
though  limited,  range  that  the  form  represented  requires  recognition 
by  name.  It  resembles  pvlcher  in  the  purity  of  the  color,  but  is 
decidedly  richer  and  brighter  colored.  The  intensity  of  the  coloration 
in  this  region  parallels  that  of  several  other  species  of  rodents. 

Specimens  examined. — ^Total  number,  21,  from  the  following  locali- 
ties: 

Califobnia:  Coso  Moimtains,  2  (Field  Mus.);  Hot  Springs  Valley, 
2;  Keeler,  8;  Lone  Pine,  3;  Olancha,  Owens  Lake,  6. 

OVTOHOM TS  TOBBmxrS  TTJIABXXBSB  KenUn. 

1904.  Onychomys  torridus  tularensis  Mebriam,  Proc.  Biol.  Soc.  Washington,  voL  17» 
p.  123.    June  9. 

1905.  Onychomys  longicaudus  tularensis  Eluot,  Field  Col.  Mus.,  sool.  ser.,  vol.  6, 
p.  132. 

Typer-locatity, — ^Bakersfield,  Kem  Coimty,  California. 

Geographic  distrilmtion. — ^Upper  San  Joaquin  Valley  and  ndgh- 
boring  foothills  and  valleys,  California.  North  to  Little  Panoche 
Creek,  San  Benito  County;  south  to  Carriso  Plain  and  Bakersfield. 

General  characters. — Color  of  upper  parts  grayish-drab;  very  differ- 
ent from  adults  of  any  other  form  foimd  in  the  United  States,  and 
most  resembling  0.  t.  canus  of  Mexico.  Posterior  edge  of  palate  not 
conspicuously  concave,  frequently  convex,  but  never  with  distinct 
spine. 

Cohr. — AduU  in  full  mnter  pelage  (151339,  Little  Panoche  Creek, 
California,  December  11):  Upperparts  light  drab,  slightly  washed 
with  a  pinkish  cast,  and  everywhere  finely  lined  with  the  dark  brown 
of  the  hair  tips;  uppei-  face  darker,  ashy-gray.  Between  the  color 
of  the  back  and  the  white  of  the  lower  sides  is  a  narrow,  indefinite 
stripe  of  light  pinkish-buff,  clearest  and  most  sharply  marked  pos- 
teriorly. The  underfur  is  of  a  lighter  gray  than  in  the  neighboring 
subspecies;  the  lanuginous  tufts  at  ear  bases  are  grayish-white  and 
barely  noticeable;  arms,  hands,  lower  sides  of  legs  and  of  tail,  lower 
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sideS;  and  entire  underparts  white,  the  haus  of  chin  and  throat  whit« 
to  bases;  rest  of  underparts  with  narrow  undercolor  of  gray.  Tail 
sharply  bicolor;  grayish-brown  above,  whitish  below,  with  whitish 
tip.  AduU  in  summer  (149793,  Stanley,  California,  July  1):  Upper- 
parts  grayish-cinnanion,  with  little  luster  and  with  considerable 
admixture  of  gray  from  the  underfur;  upper  face  dark  ashy.  Juve- 
nUe  (129968,  Santiago  Springs,  California,  July  30):  Lighter  colored 
than  young  of  txirruma;  darker,  more  ashy,  than  young  of  longicaudua 
or  pidcher.  Upperparts,  including  legs  above  to  ankles,  ecru-drab, 
finely  streaked  and  darkened  by  the  blackish  hair  tips ;  below  whitish, 
the  hairs  barely  darkened  to  a  pale  grajish-white  at  bases.  Past" 
juvenile  pelage  (128409,  Santiago  Springs,  California,  August  14): 
General  color  above  light  drab,  less  ashy  than  in  the  juvenile,  and 
without  the  pinkish  cast  of  old  adults;  upper  face  not  darker  than 
back.    This  pelage  is  apparently  worn  until  late  in  the  second  simuner. 

ShvU. — ^Anterior  palatine  foramina  about  reaching  plane  of  fronts 
of  first  molars.  Posterior  edge  of  palate  never  distinctly  concave, 
but  normally  truncate,  and  frequently  convex,  but  with  no  distinct 
spine  projecting  into  interpterygoid  space. 

Measurements. — ^Averages  and  extremes  of  four  adults:  Total 
length,  144  (141-148)  millimeters;  tail  vertebrae,  62.3  (51-54); 
hind  foot,  20.8  (20.0-22.0);  ear  from  notch  in  dry  skin,  14.6 
(14.0-15.1).  Skulk  Condylobasal  length,  23.5  (23.2-24.0);  zygo- 
matic breadth,  12.9  (12.5-13.3);  interorbital  breadth,  4.7  (4.5-4.9); 
breadth  of  bramcase,  11.6  (11.3-11.8);  length  of  nasals,  9.2  (8.9-9.5); 
length  of  mandible,  13.4  (13.1-13.7);  maxillary  tooth  row,  3.7 
(3.5-3.8).    For  detailed  measurements  of  specimens  see  page  482. 

Type'Specim£n. — No.  Ij^ii,  United  States  National  Museum,  Bio- 
logical Survey  collection.  Skin  and  skull  of  female  young  adult  (teeth 
slightly  worn) ;  moulting  the  post-juvenile  pelage  and  renewing  into 
first  fall  pelage  of  adult,  probably  second  summer.  Collected  July 
19,  1891,  by  Dr.  A.  K.  Fisher.    Orig.  No.  792. 

RemarJcs. — ^The  adults  of  this  form  diflfer  conspicuously  in  color 
from  adults  of  all  the  neighboring  subspecies  of  torridus.  The  San 
Joaquin  grasshopper  mouse  is  a  decidedly  grayish-drab  colored  race, 
becoming  slightly  more  cinnamon  or  ochraceous  in  faded  summer 
coat,  before  the  moult.  The  differences  in  seasonal  pelage  are  much 
less  than  in  any  other  of  the  northern  races,  and  are  not  so  readily 
definable. 

Specimens  examined. — Total  number,  20,  from  localities  as  follows: 

Cajlipobnia:  Alcalde,  1;  Alila,  2;  Bakersfield,  1  (type);  Carriso 
Plains,  l;Coalinga,  1;  Delano,  1;  Famoso,  1;  Huron,  2;  Little 
Panoche  Creek,  1 ;  McKittrick,  1  (Univ.  of  Calif.) ;  Santiago  Springs, 
2;   Stanley,  2;  Weldon,  4  (Univ.  of  Calif.). 
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OVTCKOMTS  TOBHZD^S  BAMOVA  Bhoadi. 

1893.  Onydiomy9  ramona  Rhoads,  Amer.  Nat.,  vol.  27,  p.  833.    September. 
1904.  OnydumyB  torridut  ramona  Mebriam ,  Proc.  BioL  Soc.  Waahington,  voL  17, 
p.  124.    June  9. 

Type^ocality. — San  Bernardino  Valley,  California. 

OeograpMc  distrilmtion. — Extreme  southwestern  California  and 
northwestern  Lower  California,  Mexico.  From  San  Fernando  and 
San  Bernardino  south  into  Tecarte  Valley. 

General  characters. — Size  slightly  greater  than  in  0.  t.  pulcher; 
coloration  very  dark,  the  darkest  of  all  the  forms  of  the  torridus  group 
found  in  the  United  States;  skull  Uke  that  of  pulcher. 

Color. — AduU  infuU  winter  pelage  (126063,  Mouth  of  Tilt  Juana 
River,  Calif omia,  January  18):  Nose,  head,  and  broad  area  along 
upperparts  to  base  of  tail  blackish-brown;  sides  of  body  and  outer 
sides  of  hind  limbs  to  ankles  brighter,  more  reddish-brown,  with  less 
admixture  from  dark  hair  tips;  ear  tufts  mixed  brown  and  whitish, 
not  especially  conspicuous;  imderparts  creamy-white,  the  hairs  of 
chin  and  throat  without  grayish  undercolor.  Tail  blackish-brown 
above,  whitish  at  tip  and  below.  AduU  in  early  summer  (127979, 
Reche  Canyon,  California,  May  24) :  Lighter,  more  reddish,  than  in 
winter,  without  definite  dark  area  on  dorsum,  the  blackish-brown 
hair  tips  having  faded  and  worn  away.  The  most  extreme  example 
of  this  stage  that  I  have  seen  is  number  7376  of  the  Museum  of  Ver- 
tebrate Zoology,  University  of  California,  from  Jaciunba,  March  19. 
It  is  the  brightest  specimen  of  ramorui  in  all  the  collections,  and  most 
resembles  specimens  of  true  torridus  in  full  winter  pelage.  Juvenile 
pelage  (34090,  San  Diego,  California,  May  10):  Darker  than  yoimg 
of  pulcher,  more  mouse-gray  above.  Postr-jwoenile  pelage  (31075, 
Reche  Canyon,  September  22;  apparently  in  second  year):  Upper- 
parts  light  drab,  darker,  more  grayish,  on  head  and  lower  back. 

SJcuU. — The  skull  is  apparently  indistinguishable  from  that  of  0.  U 
pulcher.     (Plate  15.) 

Measurements. — ^Averages  and  extremes  of  10  adult  specimens: 
Total  length,  141  (137-148)  millimeters;  tail  vertebr®,  49.5  (36-66); 
hind  foot,  20.3  (19.0-21.0);  ear  from  notch  in  dry  skin,  14.7  (14.2- 
15.4).  Skull:  Condylobasal  length,  23.4  (22.6-23.8);  zygomatic 
breadth,  13.2  (12.7-13.7)  ;interorbital  breadth,  4.8  (4.6-5.0);  breadth 
of  braincase,  11.8  (11.4-12.3);  length  of  nasals,  9.7  (9.2-10.1);  length 
of  mandible,  13.6  (13.2-14.0);  maxillary  tooth  row,  3.6  (3.4-3.7). 
For  detailed  measurements  of  specimens  see  page  482. 

'Type-specimen. — ^No.  7823,  collection  of  Academy  of  Natural 
Sciences,  Philadelphia.  Skin  and  skull  of  female  adult  (teeth  con- 
siderably worn),  in  early  summer  stage  of  pelage,  with  dark  dorsal 
area  nearly  obsolete  and  general  color  considerably  paled.  Collected 
April  11,  1893,  by  R.  B.  Herron.  Original  number,  218  (Rhoads 
collection.  No.  823). 
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Remarks. — ^This  well-marked  subspecies  is  the  darkest  of  the  races 
of  tarridus  found  in  the  United  States.  It  intergrades  directly  with 
pvlcher  in  the  west  end  of  San  Gorgonio  Pass.  The  specimens  from 
Tia  Juana  River  and  Tecarte  Valley  show  an  approach  in  size  to 
0.  t  macrotis  of  Lower  California  peninsula. 

Specimens  examined. — Total  number,  60,  from  localities  as  follows: 

California:  Banner,  1  (Univ.  of  Calif.);  Burbank,  1;  Dulzura,  2 
(Phila.  Acad.  Sci.);  Femdale,  San  Bernardino  County,  2  (Mus.  Comp. 
ZooL);  Jacumba,  3;  La  Puerta  Valley,  1  (Univ.  of  Calif.);  mouth 
of  Tia  Juana  River,  5;  Pasadena,  1  (Univ.  of  Calif.);  Reche  Canyon, 
4;  Riverside,  9;  San  Bernardino  Valley,  15  (including  the  type  and 
paratypes,  Phila.  Acad.  Sci.) ;  San  Diego,  1 ;  San  Fernando,  1 ;  San 
Jacinto  Lake,  1;  Santee  Mountains,  3;  Tujunga  Valley,  1  (Univ.  of 
Calif.);  Valle  Vista,  San  Jacinto  Valley,  4  (Univ.  of  Calif.);  Warner 
Pass,  2  (Univ.  of  Calif.). 

LowEB  California:  Tecarte  Valley,  3. 

OVTCHOMTB  TOBUDUS  MAOBOTZS  Sfflot. 

1903.  OnycJuymys  macrolis  Eluot,  Field  Col.  Mus.,  pub.  74,  zool.  ser.,  vol.  8, 
No.  10,  p.  155.    April. 

Type4ocality. — ^Head  of  San  Antonio  River,  west  slope  of  San  Pedro 
Martir  Mountains,  Lower  California,  Mexico. 

Geographic  distrihition. — ^From  the  San  Pedro  Martir  and  southern 
Hanson  Laguna  Mountains  west  to  the  Pacific  coast.  Lower  Cali- 
fornia, Mexico. 

General  characters. — ^Like  Onychomys  torridus  ramona  but  larger, 
with  longer  tail  and  hind  foot,  and  especially  larger  ears. 

Color. — Not  distinguishable  from  that  of  Onychomys  torridus 
ram^ona. 

Shall. — ^The  skull  of  w/icrotis  is  like  that  of  0.  t.  ramxma,  but  larger. 
(Plate  16.) 

Measurements. — ^Type  and  an  adult  female  from  San  Quintin,  Lower 
California;  the  latter  in  parentheses:  Total  length,  155  (148)  milli- 
meters; tail  vertebrae,  55  (54);  hind  foot,  21  (22);  ear  from  notch  in 
dry  skm,  16.7  (16.8).  Skull:  Condylobasal  length,  24.3  (24.7); 
zygomatic  breadth,  13.3  (13.5);  interorbital  breadth,  4.9  (5.0); 
breadth  of  braincase,  11.7  (11.8);  length  of  nasals,  10.3  (10.1); 
length  of  mandible,  14.1  (14.2);  maxillary  tooth  row,  3.7  (3.7). 
Average  external  measurements  of  eight  specimens  from  San  Quin- 
tin, compared  with  averages  of  eight  skins  of  ramxma,  the  latter  in 
parentheses:  Tail  vertebr©,  52.4  (47.0);  hind  foot,  21.1  (20.1);  ear 
irom  notch  in  dry  skin,  16.6  (14.5). 

Type-^pecim^n. — ^No.  10283,  Field  Museum  of  Natural  History, 
Chicago.  Skin  and  skuU  of  female  adult  (teeth  considerably  worn). 
Collected  March  11,  1902,  by  Edmund  Heller. 

RemarJcs. — ^The  recorded  measurements  give  little  idea  of  the  great 
size  of  the  ear  aa  compared  with  that  of  ram4ma.    Except  for  increase 
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in  general  size  and  relative,  as  well  as  actual,  increase  in  the  size  of 
the  ear,  macrctis  is  very  like  ramona,  with  which  it  most  certainly 
intergrades. 
Specimens  examined. — ^Total  number,  22,  from  localities  as  follows: 
Lower  California:  El  Alamo,  1  (Field  Mus.);  Head  of  San  An- 
tonio River,  San  Pedro  Martir  Mountains,  1  (Field  Mus.,  the  tyj>e) ; 
San  Quintin,  18;  Trinidad,  1  (Field  Mus.) ;  Trinidad  Valley,  1. 

ovTCHOMTS  TOBRmxrs  YAznoraiB : 


1904.  Onydwmys  torridus  ydtiensit  Mbrbiam,  Fkoc.  Biol.  Soc.  Waahington,  voL 

17,  p.  124.    June  9. 
1904.  Onyehcmy$  yahiensis  Mebriam,  Fkoc.  Biol.  Soc.  Waahington,  vol.  17,  p.  124. 

June  9. 

Type4ocdlity. — Camoa,  Rio  Mayo,  southern  Sonora,  Mexico. 

Geographic  distribvtion, — Southeastern  Sonora  and  northern  Sin- 
aloa,  Mexico.  Known  Irom  the  upper  Rio  Mayo  on  the  north  to  the 
city  of  Sinaloa  on  the  south. 

General  characters. — ^Ldke  0.  t.  torridus,  but  larger  and  aven^^ig 
darker  in  color,  with  larger  ears  and  hind  foot.  Skull  with  posterior 
border  of  palate  never  concave,  rarely  truncate,  usually  with  well- 
developed  spine  projecting  into  interpterygoid  space. 

Color. — AduU  in  full  early  winter  pelage  (96384,  Alamos,  Sonora, 
December  19):  Like  corresponding  pelage  of  true  torridus,  but 
slightly  darker  and  duller  above,  less  rich  pinkish-cinnamon;  upp^ 
sides  clear  pinkish-cinnamon  as  in  torridus;  ears  darker,  thinly  haired, 
with  very  narrow  whitish  rim,  and  no  conspicuous  white  lanuginous 
tufts  at  bases  as  in  torridus.  Tail  slightly  grayish  on  terminal  half 
below,  brown  above  with  whitish  tip.  In  late  winter  and  spring 
(96391,  Camoa,  Sonora,  January  17)  this  pelage  becomes  darker,  less 
bright,  with  large  area  of  dull  brown  on  upperparts  and  with  the 
sides  more  grayish-pink,  less  cinnamon.  AduU  in  short  new  coat  of 
late  summer  (95855,  Camoa,  Sonora,  October  28;  type):  Upperparts 
with  broad  strip  of  blackish-brown  from  between  eyes  to  rump,  blend- 
ii^  into  the  dark  pinkish-gray  of  sides  and  hips;  cheeks  and  shoulders 
paler;  no  specially  developed  ear  tufts.  Juvenile  (95853,  Camoa, 
Sonora,  October  28):  Darker  mouse^ay  than  young  of  torridus. 
This  very  dark  sti^e  soon  changes  into  a  lighter  coat,  apparently 
from  fading  of  the  hairs  and  without  moult.  In  this  sti^e  (96383, 
Alamos,  Sonora,  December  19)  the  entire  upperparts  are  a  pale  drab- 
gray,  slightly  darker  on  dorsum,  against  which  the  dark-gray  ears 
are  very  conspicuous  in  color.  Post^uvenile  pelage  (95856,  Camoa, 
Sonora,  October  28;  apparently  second  autumn):  Upperparts  dark 
brownish-gray,  washed  with  dark  rusty;  ears  blackish,  witiiout  lanu- 
ginous tufts  at  bases.  This  pelage  moults  and  renews  into  the  coat 
of  the  fully  adult  (96388,  Alamos,  Sonora,  December  20),  the  hips  and 
posterior  sides  first  renewing  the  brownish  pelage  of  full  maturity; 
the  white  ear  rim  also  becomes  sharply  marked. 
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ShiU  and  teeOi. — Skull  larger  than  in  torridua,  with  longer  mandible. 
The  posterior  border  of  the  palate  is  never  concave  as  in  tarridus;  it 
is  rarely  truncate,  but  usually  with  a  very  well-developed  spine  pro- 
jecting into  the  interpterygoid  space.  The  anterior  palatine  for- 
amina are  large,  well  bowed,  and  extend  backward  to  line  of  the  sec- 
ond cusps  of  first  molars.  The  posterior  palatine  foramina  are  also 
especially  large,  open,  and  three  times  as  long  as  wide.  The  teeth, 
as  in  all  the  middle  Mexican  forms,  average  lai^er  than  in  the  northern 
races.     (Plate  15.) 

MeasuremeTUs. — Averages  and  extremes  of  seven  adult  specimens 
from  Camoa  and  Alamos,  Sonora:  Total  length,  149  (138-156)  milli- 
meters; tail  vertebrae,  53.0  (47-57);  hind  foot,  22.4  (21.5-24.0);  ear 
from  notch  in  dry  skin,  16.0  (15.2-17.8).  Skull:  Condylobasal  length, 
24.0  (22.4-25.4);  zygomatic  breadth,  13.2  (12.4-13.5);  interorbital 
breadth,  4.5  (4.3-4.6) ;  breadth  of  braincase,  11.8  (11.4-12.2);  length 
of  nasals,  9.9  (9.1-10.6);  length  of  mandible,  14.3  (12.8-15.1);  maxil- 
lary tooth  row,  3.9  (3.8-4.0).  For  detailed  measurements  of  speci- 
mens, see  page  483. 

Type^pedmen. — No.  95855,  United  States  Nat.  Museum,  Biological 
Survey  collection.  Skin  and  skull  of  female  adult  (teeth  moderately 
worn),  in  short  fall  pelage.  Collected  October,  28,  1898,  by  E.  A. 
Goldman.    Original  number,  13158. 

Remarks. — ^Except  for  its  large  size  and  lai^er  ears,  ydkiensis  is  ex- 
ternally much  like  true  tarridus.  The  skull  differs  greatly  from 
typical  tarridus  in  the  shape  of  the  posterior  border  of  the  palate.  In 
tJie  presence  of  the  palatal  spine  it  shows  approach  toward  the  some- 
what aberrant  specimens  of  tarridus  from  tJie  western  limits  of  the 
range  of  the  latter,  in  the  vicinities  of  Tucson  and  La  Osa,  Arizona, 
and  at  Magdalena,  Sonora. 

Spedmeris  examined. — ^Total  nimiber,  19,  from  localities  as  follows: 

Sonoba:  Alamos,  7;  Camoa,  Rio  Mayo,  11  (including  the  type). 

Sinaloa:  Sinaloa,  1. 

OVTCKOMTS  TO&BIDirB  CAWS  KexKlam. 

1904.  Onychomy$  torridus  canus  Mbrriam,  Proc.  Biol.  Soc.  Waahington,  vol.  17, 
p.  124.    June  9. 

Type4acality. — San  Juan  Cftpistrano,  Zacatecas,  Mexico. 

Geographic  distribution. — Zacatecas,  Aguas  CaHentes,  and  south- 
western San  Luis  Potosi,  Mexico;  south  and  east  to  Bio  Verde,  San 
Luis  Potosi. 

Oenerd  chara>cters.-—Closeiy  related  to  0.  t.  yaJciensis,  but  differing 
greatly  in  color;  less  bright  cinnamon  or  brownish,  more  pinkish-gray. 
Greatly  resembles  in  color  the  San  Joaquin  Valley  form,  0.  t  t/idaren- 
sis.    Seasonal  changes  in  pelage  very  slight. 

Cdtar. — AdvU  in  fuU  winter  pelage  (82102,  Rio  Verde,  San  Luis 
Potosi,  January  13):  Upperparts  wood-brown,  everywhere  washed 
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with  pale  pinkish-ciiuiainon,  giving  a  general  color  of  ''grayish- 
brown";  no  distinct  dorsal  color  area,  the  upper  side  uniform  with 
back.  Ears  dark,  thinly  haired,  the  tufts  at  bases  buflfy  and  gray, 
inconspicuous;  tail  dark  brown  above,  grayish-white  below;  feet  very 
thinly  haired  with  whitish.  Underparts  grayish-white,  the  underf  ur 
TnJTring  with  and  darkening  the  general  color  from  the  white  hair  tips. 
AduU  in  new  short  coat  of  late  summer  (90840,  Hda.  San  Juan  Capis- 
trano,  Zacatecas,  August  20) :  Darker,  more  blackish-brown  on  middle 
back  and  rump;  the  sides  slightly  paler  pinkish-gray. 

ShuU. — ^As  in  yaJciensis,  but  palate  with  less  regularly  well  developed 
spine,  sometimes  concave  as  in  true  torridus.  Posterior  palatine  fora- 
mina smaller. 

Measurements. — Averages  and  extremes  of  six  adults:  Total  length, 
160  (146-153)  millimeters;  tail  vertebrae,  62.8  (42-58);  hind  foot, 
21.9  (21.0-23.0);  ear  from  notch  in  dry  skm,  16.0  (16.2-17.1).  SkuU: 
Condylobasal  length,  24.0  (23.5-24.9);  zygomatic  breadth,  12.8  (12.4- 
13.2);  interorbital  breadth,  4.5  (4.4-4.8);  breadth  of  braincase,  11.8 
(11.6-12.0) ;  length  of  nasals,  10.2  (9.8-10.7) ;  length  of  mandible,  13.8 
(13.5-14.1);  maxillary  tooth  row,  3.7  (3.6-3.9).  For  detailed 
measurements  of  specimens,  see  page  483. 

Type-specimen. — No.  90843,  United  States  National  Museum,  Bio- 
logical Survey  collection.  Skin  and  skull  of  female  adult  (teeth 
moderately  worn).  Collected  August  23, 1897,  by  E.  W.  Nelson  and 
E.  A.  Goldman.    Original  number,  11574. 

RemarJcs. — In  the  comparative  uniformity  of  color  throughout  the 
year,  this  subspecies  differs  greatly  from  the  more  northern  forms  of 
OnycTumys  torridus,  in  which  the  variations  from  age  and  season  are 
so  remarkable.  The  color  resemblance  of  some  adults  to  certain 
examples  of  0.  t.  tvlarensis  is  very  striking.  As  shown  by  a  small 
series  of  skins  from  northern  Durango,  which,  though  somewhat  inter- 
mediate, have  been  placed  with  0.  t.  torridus,  this  form  blends  directly 
into  the  latter  subspecies  on  the  north.  Typically,  however,  it  most 
resembles  0.  t.  yaJciensis. 

Specimens  examined. — Total  niunber,  14,  from  the  following  locali- 
ties: 

Zacatecas:  Hda.  San  Juan  Capist]:ano,  5  (including  the  type). 

Aguas  Calientes:  Chicalote,  1. 

San  Luis  Potosi:  Jesus  Maria,  2;  Rio  Verde,  6. 

OHTCKOMTS  TOBBmirS  8T7R&TTFU8  IMW  flabspectof. 

Type-locality, — Miquihuana,  Tamaulipas,  Mexico. 

OeograpTdc  distribution. — East  side  of  the  Mexican  table-land,  in 
extreme  southeastern  Coahuila,  southern  Nuevo  Leon^  and  south- 
western Tamaulipas. 

General  characters. — Largest  of  the  torridus  group.  Coloration  in 
new  coat  more  reddish  than  in  canus,  approaching  that  of  torridtis 
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proper.  Skull  as  in  can/us,  but  slightly  larger,  with  lai^er  audital 
bullsB. 

Color. — Adult  in  left-over  winter  coat  (93829,  Jaumave,  Tamaulipas, 
June  3):  Most  like  summer  skins  of  canuSj  but  with  more  pinkish 
suffusion  over  entire  upperparts^  and  sides  brighter  pale  pinkish- 
cinnamon.  AdvUs  in  process  of  mouU  (93837,  Miquihuana,  Tamau- 
lipas, June  8)  are  frequently  very  dark;  the  dark  gray  underfur 
is  exposed  in  patches  and  the  light  hair  tips  are  almost  completely 
worn  or  faded  away;  rusty  areas  are  irr^ular,  from  retarded  moult 
or  from  renewal.  AdvU  in  new  coat  (93839,  tjrpe  Miquihuana,  Tamau- 
lipas, June  8;  renewal  not  complete):  Upperparts  dark  glossy  pink- 
ish-ciimamon,  much  resembling  0.  t.  torridua  in  similar  coat,,  but 
ear  tufts  color  of  head,  not  white,  and  tail  above  much  darker  brown. , 

SkuU. — like  skull  of  0.  t.  canus,  but  averaging  slightly  laj^er,  with 
larger  audital  bullsB.  Anterior  palatine  foramina  reaching  plane  of 
second  cusp  of  first  molars;  posterior  border  of  palate  usually  ending 
in  lai^e  spine.     (Plate  15.) 

Measwrements, — Type  and  averages  of  11  adults  from  Jamnave 
and  Miquihuana,  Tamaulipas,  the  averages  in  parentheses:  Total 
length,  163  (155)  millimeters;  tail  vertebraB,  62  (59.4);  hind  foot, 
22.5  (22.1);  ear  from  notch  in  dry  skin,  16.8  (16.7).  Skull:  Con- 
dylobasal  length,  25.0  (24.4);  zygomatic  breadth,  13.6  (13.1);  in- 
terorbital  breadth,  4.6  (4.8);  breadth  of  braincase,  11.8  (10.8); 
length  of  nasals,  10.3  (10.1);  length  of  mandible,  14.6  (14.0);  maxil- 
lary tooth  row,  3.8  (3.9).  For  detailed  measurements  of  specimens, 
see  page  483. 

Th/pe-specimen. — No.  93839,  United  States  National  Museum,  Bio- 
logical Survey  collection.  Skin  and  skull  of  female  adult  (teeth 
much  worn),  renewing  into  fresh  pelage.  Collected  June  8,  1898,  by 
E.  W.  Nelson  and  E.  A.  Groldman.    Original  nmnber,  12484. 

Remarlcs. — ^This  is  the  largest  subspecies  of  Onychomys  torridvs. 
It  slightly  exceeds  0.  t  canus  in  size,  with  relatively  longer  tail.  In 
faded  summer  coat  it  greatly  resembles  cambs,  but  is  distinguishable 
by  the  longer  tail  and  the  slight  cranial  characters.  As  shown  by 
a  single  specimen  in  a  more  advanced  state  of  renewal  than  is  usual 
in  early  summer  skins,  the  fresh  coat  is  much  as  in  true  torridus,  a 
rich,  dark  pinkish-cinnamon.  This  form  seems  to  be  confined  to  the 
eastern  side  of  the  Mexican  table-land,  and  doubtless  intei^ades 
directly  into  true  torridus.  Like  all  the  more  southern  forms  it  is 
distii^uishable  from  torridus  by  its  lai^er  size  and  much  larger  ears. 

Specimens  examinsd. — Total  number,  17,  from  localities  as  follows: 

Coahuila:  La  Ventura,  1. 

Tamaxtlipas:  Jaumave,  5;  Miquihuana,  11. 
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Aocoont  of  Hegperompt  (Onpekompt)  Uucoffotter  (pp.  480-482). 

Oabt,  MERBrrr.    Some  Unrecorded  Colorado  Mammals.    Froc.  Biol.  Soc.  Washing- 
ton, vol.  20,  pp.  23-28.    March  27,  1907. 
Cdorodo  records  for  Onpchompt;  first  use  of  the  spedfio  combination  Ongehompt  hreviamdu»(p.2S). 

A  Biological  Survey  of  Colorado.    North  American  Fauna,  No.  33,  pp.  1-256; 

numerous  illustrations  and  maps.    August  17, 1911. 

Maps  of  the  distribution  of  Onpdumift  in  CoIohmIo,  with  original  notes  on  the  habits  of  the  animals. 

Ck>UB8,  Eluott.    Synopsis  of  the  Muridsd  of  North  America.    Froc.  Acad.  Nat.  Sd. 
Philadelphia,  1874,  pp.  173-196.    December  15,  1874. 
Original  descripticm  of  Hetperomff  (Onydbomyt)  torridtit  (p.  183). 

Monographs  of  North  American  Rodentia.    No.  1.— Miuid«.    Rep.  U.  S. 

Geol.  Surv.  Terr.,  vol.  2,  pp.  i-x;  1-264;  pis.  1-5.    1877. 

Account  of  Onpchomifi  (subgenus  of  Hupenmift)  and  the  two  recognised  forms,  Betperamiu  (Ony- 
ekompt)  leueogatter  and  Hetperompi  (Onycftomy*)  tonidut  (pp.  106-111). 

Eluot,  Daniel  GmAun.  List  of  Mammals  obtained  by  Thaddeus  Surber,  collector 
for  the  Museum,  chiefly  in  Oklahoma  and  Indian  TerritcMries.  Field  Col.  Mus., 
zool.  Ser.,  vol.  1,  No.  16,  pp.  291-303.    October,  1899. 

Belief  expressed  in  collector's  notes  that  On9ckomp$  was  hibernating  in  Oklahoma  during  aerere 
weather  of  January  and  February. 

A  Synopsis  of  the  Mammals  of  North  America  and  the  Adjacent  Seas.    Field 

Col.  Mus.,  sool.  Ser.,  vol.  2,  pp.  i-xv;  1-471;  numerous  illustrations.    1901. 

Systematic  account  of  the  twelve  forms  of  Onpckomif$  recognised  in  1901  (pp.  119-123). 

Descriptions  of  Apparently  New  Species  and  Subspecies  of  Mammals  from 


Oalifomia,  Oregon,  the  Eenai  Peninsula,  Alaska,  and  Lower  Califcnmia,  Mexico. 
Field  Col.  Mus.,  zool.  Ser.,  vol.  3,  No.  10,  pp.  16^-173.    April,  1903. 
Original  descriptioQ  of  Oiiyekoniy«  mocrodf  (pp.  166-lM).  ^ 
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£]|UOT,  Danibl  GntAUD.    Deecriptdons  of  Twentyngeveii  Apparently  New  Species 
and  Subspedee  of  MammalB.     Field  Col.  Mus.,  zool.  Ser.,  vol.  3,  No.  14,  pp. 
239-261.    December,  1903. 
Original  description  of  Oni^ikoiiiyt  pulAer  (pp.  243-244). 

A  Check  List  of  the  MammaJfl  of  the  North  American  Continent,  the  West 

Indies,  and  the  Neighboring  Seas.  Field  Col.  Mus.,  zool.  Ser.,  vol.  6,  pp.  i-v; 
1-761.    1905. 

The  genus  OnycAoniyt  embraces  ten  species  and  nine  additional  subspecies  recognized  by  the  author. 

He&bick,  C.  L.  Notes  on  the  Mammals  of  Big  Stone  Lake  and  Vicinity.  Thirteenth 
Ann.  Rep.  Geol.  and  Nat.  Hist.  Surv.  Minnesota  (1884),  pp.  178-186.    1885. 

Original  description  of  Onfchomyx  leuatgattery  yar.  paUidw  (pp.  183-186),  with  notes  on  habits  and 
osteology. 

The  Mammals  of  Minnesota.    A  Scientific  and  Popular  Account  of  their 

Features  and  Habits.  Bull.  No.  7,  Geol.  and  Nat.  Hist.  Surv.  Minnesota,  pp. 
1-299;  23  figs.,  8  pktes.    1892. 

Description  of  Onfekompt  Uneo^asUr  wr.  pattidut  (pp.  210-211),  vitii  a  general  account  of  O.  leuco- 
patter  and  "  0. 1,  var.  torridiu"  (pp.  208-210). 

HoLLXBTER,  N.  Three  New  Subspecies  of  Grasshopper  Mice.  Proc.  Biol.  Soc.  Wash- 
ington, vol.  26,  pp.  21&-216.    December  20, 1913. 

Original  description  of  Onyeftomyt  torridut  Oarus  (p.  216),  0.  UueoffuUr  cspftiflaliw  (pp.  216-216), 
and  0 . 2.  hreviawitut  (p.  216). 

Jordan,  David  Stabb.  A  Manual  of  the  Vertebrate  Animals  of  the  Northern  United 
States  including  the  District  North  and  East  of  the  Ozark  Mountains,  South  of 
the  Laurentian  Hills,  North  of  the  Southern  Boundary  of  Viiginia,  and  East 
of  the  Missotud  River  inclusive  of  Marine  Species.  Fitih  edition,  pp.  1-376. 
1888. 

OnyekoiiHrt  placed  as  a  sabgenna  of  CbZomyt  Waterhooae,  and  the  comhhiation  C  Uvxogatter  used 
(p.  821). 

Lantz,  D.  E.    Eansas  Mammals  in  their  Relation  to  Agriculture.    Eansas  Agric. 
College,  Exp.  Stat.  Bull.  No.  129,  pp.  331*-K)4.    April,  1905. 
Eocnomic  status  of  On^fchomj/t  discnssed  (pp.  867-358). 

Lyon,  Mabcus  Wabd,  Jr.,  and  Osgood,  Wilfbbd  Hudson.    Oatalogue  of  the  Type 
Specimens  of  Mammals  in  the  United  States  National  Museum,  including  the 
Biological  Survey  Collection.    Bull.  62,  U.  S.  Nat.  Mus.,  pp.  ix;  1-525.    1909. 
Aoooont  of  the  nine  type  spedmons  of  Onychoma  preserved  in  the  National  Museum  in  1909. 

Mbabns,  Edoar  a.    Preliminary  Diagnoses  of  New  Mammals  from  the  Mexican 
Bolder  of  the  United  States.    Ftoc.  U.  S.  Nat.  Mus.,  vol.  19,  pp.  137-140  (advance 
sheet  issued  May  25,  1896). 
Original  desoriptioos  of  Ontekotnfit  torrtdtu  arenkola  (pp.  139-140)  and  0.  L  perpdOidus  (p.  140). 

Mammals  of  the  Mexican  Boundary  of  the  United  States.    A  Descriptive 

Catalogue  of  the  Species  of  Mammals  Occurring  in  that  R^on;  with  a  General 
Summary  of  the  Natural  History,  and  a  List  of  Trees.  Bull.  56,  Tart  1,  U.  8. 
Nat.  Mus.,  pp.  i-xv;  1-530;  numerous  illustiations.    1907. 

Account  of  the  genus  Onycftomyx  (p.  368)  and  of  the  seven  forms  recognized  in  the  coUeotions  of  the 
Intemational  Boundary  Commiasioa  (pp.  869-880),  with  critical  notes,  synonymy,  and  observatioDa. 
on  the  habits. 

MsBBiAM,  0.  Habt.  Descriptions  of  Two  New  Species  and  One  New  Subspecies  of 
6rasBhoppe^  Mouse,  with  a  Diagnosis  of  the  Genus  Onychomys,  and  a  Synopsis 
of  the  Species  and  Subspecies.  North  Amer.  Eftuna,  No.  2,  pp.  1-5;  fi^s.  1,  2; 
pl.l.    October  30, 1889. 

Origbua  descriptions  of  On^ehompt  Umgipet  (pp.  1-2),  O.  Umgkoudut  (p.  2),  and  O.  leueoQattgr 
meUaupkrft  (pp.  2-8),  with  a  diacossioD  of  relationships,  a  diagnosis  of  the  genus  (pp.  3-4),  and  a  key 
to  the  known  forais,  Hts  in  nnmber:  lon^tpet,  Uueogaaier,  mOanopkryt,  UmifkoMdut,  and  iorrtdut 
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Mbbbtam,  G.  Habt.  Annotated  last  of  Mammftlw  of  the  San  Frondico  MooBtain 
Plateau  and  Deeert  of  the  Little  Coloiado  in  Arizona,  with  Notes  <mthe^  Vertical 
Distribution,  and  Deacriptbns  of  New  Species.  North  Amer.  Fauna,  No.  3, 
pp.  43^86.    September  11, 1890. 

Orisbial  descriptians  of  Owfdiomiftfutlginotut  (pp.  M-81)  and  0.  mdaaopirft  pttU$Betnt  (pp.  a-4B), 
with  notae  on  food  haUtB. 

Mammals  of  Idaho.    North  Amer.  Fauna,  No.  5,  pp.  31-87.    July  30,  1891. 

Oilgiiial  desoriptiao  with  figure  of  teeth,  of  OnyekoiiHw  leueoga&Ur  hmkamima  (pp.  S%-SS). 

Four  New  Grasshopper  Mice,  Genus  Onyehomyi,    Proc.  Biol.  Soc.  Washing- 


tcm,  v(d.  17,  pp.  123-125.    June  9, 1904. 

Oilgbial  diagnoBes  of  Oiiydtofiiiw  torrtfM  iKloraMft  (p.  m 
O.  teueogatUr  oSbemau  (pp.  194-U5). 

MiLLBB,  Gbbbft  S.,  Jr.  List  of  Nc»rth  American  Land  Mammals  in  the  United  States 
National  Museum,  1911.  Bull.  79,  U.  S.  Nat.  Mus.,  pp.  i-xiv;  1-466.  December 
31,1912. 

Lists  nineteen  nominal  fonns  of  the  genua  Oiq^ekoMH  (pp.  iafr-190),  with  whrepces  and  typ^ 
looalities;  all  represented  by  qMoiinens,  iiidndlng  thirteen  types,  in  the  Natkual  Mnseom  oeUeoticn. 

Rhoads,  Samubl  N.    Descriptions  of  Four  New  Rodents  from  Oidifomia.    Amer. 
Nat.,  vol.  27,  pp.  831-836.    Septemb^,  1893. 
Oifginal  desorlptioQ  of  Onffckom^M  rsmoiia  (pp.  833-836). 

A  New  Grasshopper  Mouse  isom  New  Mexico.  Floe.  Acad.  Nat.  Sd.  Phila- 
delphia, 1898,  pp.  194-196.    May  3, 1898. 

Original  desoriptioD  of  Oufdbonif t  oretfeept. 

Sbton,  £bnb8t  Thompson.  life-Histories  of  Northern  Animals.  An  Account  of 
the  Mammals  of  Manitoba.  Vol.  1.— C^rass  eatets.  pp.  i-zxx;  1-4^;  68  maps 
and  600  illustrations.    New  York.    1909. 

Aocoont  of  Owffckomfit  leueogatUr,  with  notes  on  life  history  and  a  map  of  the  distifbiitifln  of  this 
and  related  forms  (pp.  483-480). 

Stonb,  WrrMBB  and  Rehn,  Jambs  A.  G.    On  the  Terrestrial  Vertebmtes  of  Poitions 
of  Southern  New  Mexico  and  Western  Texas.    Proc.  Acad.  Nat»  Sd.  Philadelphia, 
1903,  pp.  16-34.    May  7,  1903. 
Original  description  of  Onifekomft  ruUotm  (p.  22). 

Thomas,  Oldfibld.  Gn  a  New  and  Interesting  Annectant  Genus  of  Murida,  wHh 
Remarks  on  the  Relations  of  the  Old-  and  New-World  Members  of  the  Family. 
Proc.  Zool.  Soc.  London,  1888,  pp.  130-136;  pi.  6.    1888. 

Onyekom^s  considered  a  subgenus  of  Crkehu,  and  the  combinations  CHettrnt  kueojotter  and  C 
tonidu8  are  used  (p.  133). 

Tbub,  Fbedbbick  W.    A  Provisional  List  of  the  Mammals  of  North  and  Cental 
America,  and  the  West  Indian  Islands.    Proc.  U.  S.  Nat  Mus.»  vol  7  (1884), 
Appendix,  pp.  687-611.    1886. 
Two  fonns  of  Onyeftofnyf  listed,  as  Beaperom^Uueogtutertoid  H.  torrtdut  (p.  697). 

WiBD,  Maximilian  Prinz  zu.    Reise  in  Das  Innere  Nord-America  in  den  Jahren 
1832  bis  1834.    pp.  i-xxiv;  1-687.    1841. 
Origbial  desoription  of  Hgjmdxat  leueogaater  (pp.  W>101). 

Verzeichniss  der  auf  seiner  Reise  in  Nord-Amerika  beobachteten  S&uge- 

thiere.    pp.  1-240;  pis.  1-^8.    1862. 

Aoooont  of  fletpgfomyt  leueogatter  (pp.  161-165). 
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EXPLANATION  OP  PLATE  16. 

Skulls  of  OnychomyMj  doraal  views,  about  natural  size. 

Fig.    1.  Onyckomyn  leucogtuter  letusogatUr,  U.S.N.M  (Biological  Survey  Coll.),  Gat. 
No.  180027,  male  adult,  Hankinson,  North  Dakota,  July  25, 1912,  V .  Bailey. 

2.  Onyehomy9  letxogaster  fuicogrigeus,  U.S.N.M.  (Biological  Survey  Coll.)t  Cat. 

No.  149060,  female  adult,  Baird,  Washington,  June  6, 1907,  S.  E.  Piper. 

3.  OnydwmyM  leucogaster  meUmophryi,  U.S.N.M.  (Biological  Survey  Coll.),  Cat. 

No.  57201,  male  adult.  Bluff  City,  Utah,  November  8,  1893,  J.  A.  Loring. 

4.  OrtydunnyB  leucogasUr  ruidoMX,  U.S.N.M.  (Biological  Survey  Coll.),  Cat.  No. 

127387,  female  adult,  Capitan  Mountains,  New  Mexico,  July  2,  1903,  J.  H. 
Gaut. 

5.  Onyehomys  leucogasUr  oapituUUui,  U.S.N.M.  (Biological  Survey  Coll.),  Cat. 

No.  202615,  male  adult.  Grand  Canyon,  Arizona,  October  3,  1913,  E.  A. 
Goldman. 

6.  Onydumyg  leujcogatter  longipes,  U.S.N.M.  (Biological  Survey  Coll.),  Cat. 

No.  32232,  female  adult,  Laredo,  Texas,  December  23, 1890,  W.  Lloyd. 

7.  Onyihomys  tomdus  torridus,  U.S.N.M.,  Cat.  No.  36151,  female  adult,  San 

Pedro  River,  Mexican  Boundary  Line,  October  25, 1892,  Dr.  E.  A.  Meams. 

8.  Onyehomyi  torridu$  darua,  U.S.N.M.  (Biological  Survey  Coll.),  Cat.  No. 

40226,  female  adult,  Olanche,  Owens  Lake,  California,  May  18,  1891, 
F.  Stephens. 

9.  Onydiomyi  torridus  ramona,  U.S.N.M.  (Biological  Survey  Coll.),  Cat.  No. 

94067,  female  adult,  Riverside,  California,  July  23, 1897,  Dane  Coolidge. 
10.  Onyahomys  torridua  maarotiM,  U.S.N.M.  (Biological  Survey  Coll.),  Cat.  No. 

138946,  female  adult,  San  Quentin,  Lower  California,  Mexico,  August  4, 

1905,  E.  W.  Nelson  and  E.  A.  Ck>ldman. 
U.  Onydumys  tomdu8  yakietmSf  U.S.N.M.  (Biological  Survey  Coll.),  Cat.  No. 

96391,  female  adult,  Camoa,  Rio  Mayo,  Sonora,  Mexico,  January  17,  1899, 

E.  A.  Goldman. 
12.  Onyehomyi  tonidits  aurrufui,  U.S.N.M.  (Biological  Survey  Coll.),  Cat.  No. 

93839,  female  adult,  Miquihauna,  Tamaulipas,  Mexico,  June  8,  1898| 

£.  W.  Nelson  and  E.  A.  Goldman.    Type. 
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ORTHOPTERA  OF  THE  YALE  DOMINICAN  EXPEDITION  OF 

1913. 


Bj  A.  N.  Gattbbll, 

Cuitodian  of  OrthopUra,  UnUtd  States  National  Miueum, 


The  Orthoptera  collect^  by  the  Yale  expedition  to  Dominica  in 
1913  comprises  57  specimens,  representing  20  species.  Two,  a  Phas- 
mid  and  a  Locustid,  apparently  new,  are  herein  described.  No  more 
definite  locaEty  is  given  than  that  expressed  by  the  following  label, 
which  is  uniform  for  each  specimen:  ' ^Dominica.  June-July,  H.  W. 
Foote,  Yale  Exp.  1913." 

By  previous  agreement  types,  uniques,  and  one-half  of  the  remain- 
ing specimens  are  deposited  in  the  United  States  National  Museum. 

Family  BLATTIDAE. 

FIBCTOPTBRA  POK7I  SaoMim. 

One  female.  This  specimen  is  somewhat  larger  than  ones  in  the 
United  States  National  Museum  from  the  Greater  Antilles  and  the 
United  States,  the  elytra  measuring  6  mm.  in  length.  Synonymy 
very  surely  exists  among  the  species  of  this  genus  and  a  revision  is 
desirable. 

PANCm^SA  HTAUNA  SML 

Four  females. 

XPILAMPRA  CRIBROSA  BnniMiftsr. 

One  female.  This  unique  specimen  seems  to  fit  the  description  of 
eribrosa  better  than  that  of  any  other  described  form  which  might  be 
expected  to  occur  in  Dominica. 

PTCNOSCELIS  SURINAMBN8IS  JJantumm, 

Two  inmiature  specimens. 

In  addition  to  the  above  roaches  there  is  in  the  collection  a  very 
young  nymph  of  a  Blattid  which  I  am  unable  to  determine. 

Family  PHASMIDAE. 

PARAPRISOPUS  AimLLARTJM,  ntw  ^padat. 

One  female.  Head  densly  covered  with  blunt  tubercles,  a  broad 
transverse  furrow  between  the  eyes  with  a  deep  longitudinal  sulcus 
above  it  and  a  couple  of  obscure  slightly  oblique  longitudinal  furrows, 

Procceoinqs  U.  8.  National  Museum,  Vol.  47— Na  206& 
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one  on  each  side  of  the  deep  median  sulcus;  occiput  with  a  pair  of 
tuberclcB  very  slightly  larger  than  the  others,  one  on  each  side  of  the 
median  siilcus.  Antenn»  heavy  and  basally  flattened,  especially  the 
basal  segment,  which  is  barely  longer  than  broad.  Pronotum  quad- 
rate and  covered  with  large  tubercles,  four,  situated  two  on  each  side 
of  the  median  line  on  the  anterior  half,  somewhat  larger  than  the 
others;  just  anterior  of  the  middle  of  the  pronotum  is  a  deep  trans- 
verse furrow  and  near  the  anterior  border  is  a  second  shorter  one. 
There  is  a  pair  of  shallow  posteriorly  divergent  furrows  on  the  posterior 
part  of  the  pronotal  disk.  Mesothorax  about  twice  as  long  as  the 
anterior  width,  the  width  noticably  and  gradually  increasing  from  the 
front  backwards;  surface  of  mesonotum  covered  with  large  rounded 
tubercles,  less  elevated  than  those  of  the*  jwonotum.  Metanotum 
transverse,  the  surface  covered  with  tubercles  similar  to  those  on  the 
mesonotum.  Median  segment  about  twice  as  long  as  the  metanotum 
and,  like  it,  covered  with  bluntly  rounded  tubercles.  Abdomen  also 
covered  with  rounded  tubercles,  the  segments  very  slightly  longer 
than  broad,  the  fourth,  fifth,  and  sixth  ones  more  distinctly  so;  oper- 
culum falling  short  of  the  end  of  the  abdomen,  barely  exceeding  the 
apex  of  the  eighth  segiamit,  BfiaSOj  terminated  by  a  diort>  blunt  pro- 
jection;  cerci  short  and  heavy. 

Elytra  present  as  smafl  apically  t^nmted  lobes,  broader  than  long 
and  not  reaching  the  posterior  margin  of  the  metanotum;  wings 
immovable,  fossil-like  jdatesi  their  apical  margin  broadly  rounded 
and  ccttncident  with  that  <rf  the  posterior  marn^  of  the  metanotiun. 

Legs  short,  broad  and  heavy,  all  the  femora  broadly  flattened  and 
the  margins,  especially  the  lower  nmsins  of  the  middle  and  hind  ones, 
undulately  toothed  or  tuberculate;  fore  femora  with  the  basal  curve 
terminating  two-thirds  the  distance  from  the  base;  middle  femora 
but  twice  as  long  as  broad,  the  hind  ones  about  four  times  as  long  as 
broad.  Tibi»  somewhat  flattened  and  more  or  less  distinctly  undu- 
late above.  Tarsi  heavy,  and  as  long  as  the  tifai»,  the  antericnr  rates  a 
little  longer.  Alt  the  legs  are  covered  with  tubercles  simikr  to,  but 
smaller  than,  those  that  cover  the  rest  of  the  insect. 

General  color  brownish  with  the  tubercles  meetly  aahrccdored, 
especially  those  on  the  head  and  pronotum;  eyes  daik  brown;  there 
is  some  black  on  the  occiput  and  on  the  front  part  of  the  prenotum; 
some  of  the  segments  of  the  antemi»  are  darkened  basaUy,  giving  it  a 
ringed  appearance;  the  tibis  are  variegated  with  blackish  and  the 
hind  and  middle  femora  are  black  on  the  inner  face. 

Measurements:  Length,  entire  inseet,  63  mum.;  pronotum,  4;  meso- 
notum, 8;  metanotum,  2;  fore  femora,  7;  middle  femora,  5;  hind 
femora,  8;  width,  head,  5;  middle  femcmt,  2.5. 

IVp^.— Cat.  No.  18242,  UJ3  JT  Jl. 

The  type  is  unique. 
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Family  ACRIDIDAE. 

QKPBUUBEX4  FUHCXATA  D¥imt. 

Nine  males,  twelye  females,  and  one  female  nymph. 

The  abpve  serieB  of  this  common  species  exhibits  much  variation 
but  no  extremes  not  paraUeled  by  specimens  in  a  series  of  some  300  or 
more  in  the  United  States  National  Museum  coUectionfrom  Paraguay, 
named  by  Professor  Bruner. 

Family  LOCUSTEDAE. 

lOCROCBHTRUM  IMVIBUiC  Walter. 

Two  males.  This  species  will  very  surely  prove  synonymous  with 
some  one  of  the  later  described  species  of  Brunner. 

nSOCONOCBPHALXJS  OUTTATU8  W«llMr. 

One  female.  The  Canocephalus  exdUalus  of  Walker  seems  very 
near  this  species  and  may  indeed  be  the  same. 

CONOCKPHALXJS  PROPIN QUUM  lUdlwibfliar. 

One  adult  male  and  a  female  nymph. 

LSUROPHTIXUM  LUUDUM  Bmmier. 

Two  males.  These  specimens  are  a  little  larger  than  the  measure- 
ments given  in  the  original  description. 

UCHBHOCHRUS  FDLVICX>8TA,  IMW  fptdai. 

Four  females.  Oeneral  color  greenish  mottled  with  dark  brown. 
Head  with  front  retreating;  fastigium  of  the  vertex  small  and 
declivent,  not  nearly  as  broad  as  the  basal  segment  of  the  antenna 
and  i^ically  pointed,  the  whole  sunk  de^  between  elevated  antennal 
scrobae,  the  tip  below  that  of  the  frontal  fastigium,  which  is  apically 
tuberculate;  basal  segment  of  antenna  armed  on  the  inner  side  with 
a  long  ^ur,  more  than  half  as  long  as  the  segm^it.  Pronotum  sub- 
sellate,  wiHiout  lateral  carmae,  the  disk  anteriorly  roundly  produced, 
posteri<Hrly  less  so,  the  surface  uneven  but  scarcely  ruggose,  the 
transverse  sulci  very  distinct;  latwal  lobes  twice  as  long  as  high,  the 
lower  margin  horiz<mtal  and  with  a  shallow  intromarginal  sulcus. 
Abdomen  plump,  the  ovipositor  heavy,  very  little  curved  upwards, 
lower  margin  r^ularly  curved,  the  upper  margin  stoai^t  in  basal 
half  or  a  little  more  and  then  tapering  to  tiie  pointed  i^x  in  an 
almost  straight  line,  the  margins  almost  smooth,  very  shghtly 
undulately  toothed. 

L^B  long  and  stout;  all  the  femora  armed  beneath  on  the  c^haUc 
margin  only,  the  fore  ones  with  four,  the  middle  with  five  or  six,  and 
the  hind  ones  with  about  a  dozen  stout  spines,  those  of  the  hind 
femora  especially  much  flattened;  all  gemealations  bii^y  but 
acutely  spined;  all  Ulnsd  armed  b^ieath  on  both  mai^ins  with  several 
short  stout  spines;  fore  tibi»  unarmed  above  or  with  one  or  two 
small  spines  on  the  caudal  margin  in  the  apical  half,  none  apical; 
middle  tibi®  armed  above  on  the  caudal  maigin  only  with  4  or  5 
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spinesy  none  apical;  hind  tibisB  -with  both  dorsal  margins  bearing 
long,  basally  flattened,  backward  curving  spines,  an  apical  one  on 
the  inner  mai^in  only.  Tarsi  broad  and  flat,  espedallj  the  third 
segment. 

Elytra  slightly  longer  than  the  wings  when  folded,  extending  a 
fifth  their  length  beyond  the  tips  of  the  hind  femora;  costal  and  anal 
mai^ins  almost  equally  and  uniformly  curved,  the  tips  narrowly 
rounded.  Wings  nearly  as  broad  as  long,  uniformly  and  deeply 
fuliginous  with  even  darker  cross-veins  except  a  broad  grayish-brown 
strip  along  the  costal  mar^  and  extending  from  the  base  to  near 
the  apex  and  as  broad  mesially  as  the  pronotal  width. 

Face,  like  the  entire  head  except  the  brown  eyes,  hght  yellowish 
brown,  the  mandibles  blackish  apically  and  the  clypeus  and  labrum 
very  slightly  mai^ined  laterally  with  darker  color;  antennsB  brown, 
with  some  lighter  segments  here  and  there.  Abdomen  generally 
yellowish  brown,  the  sides  of  the  last  segment  shining  piceous,  the 
ovipositor  yellowish  basally  and  black  apically.  Legs  greenish 
brown  mottled  with  black,  the  black  mottling  of  the  tibise  sometimes 
gathered  into  the  form  of  illy  defined  obscure  bands.  Elytra  green- 
ish with  blackish  mottlings;  wings  colored  as  described  above. 

Length:  Pronotum,  10  mm.;  fore  femora,  18;  middle  femora,  17; 
hind  femora,  37;  elytra,  66;  wings,  67;  ovipositor,  37.  Width: 
elytra,  at  the  middle,  18;  wings,  at  widest  part,  46;  ovipositor,  at 
middle,  5.5. 

Type.— C9kt.  No.  18262,  paratype  No.  18262a  U.S.N^.;  paratypee 
18252&  and  18262c  Yale  University. 

The  paratypes  are  about  as  the  types  except  that  the  general  color 
is  dark  brownish,  the  green  of  the  type  specimen  being  mostly  absent. 

The  armature  of  the  anterior  tibi»  seems  very  variable.  In  the 
type-specimen  and  paratype  a  one  of  these  tibi»,  the  left,  is  wholly 
unarmed  above  while  the  opposite  one  has  one  small  spine  at  about 
the  apical  fourth.  Paratype  h  has  the  left  with  one  sinall  spine  and 
the  right  unarmed  and  paratype  c  has  two  spines  on  the  left  one  and 
one  on  the  right. 

Li  general  this  species  bears  some  superficial  resemblance  to  the 
insect  described  and  figured  by  Redtenbacher  as  BUaetea  stridUUus 
but  in  structure  it  is  very  different. 

LtrroSA  CUBBNSIS  Baan. 

One  female. 

Family  OR  YLLIDAE. 

CRTPTOinnLUM  AirriLLARUM  Redtenlwchnf. 

Two  females.  The  measurements  of  these  two  specimens  are 
somewhat  less  than  those  given  by  Redtenbacher  for  the  types  from 
St.  Vincent  and  the  form  is  a  little  more  slender  than  United  States 
specimens  in  the  National  Museum  collection  determined  by  Rehn 
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and  Hebard.    But  these  Dominican  specimens  are  badly  rubbed 
and  show  some  indications  of  immaturitj. 

ANUROORTLLUS  MUTICUS  DeOMr. 

One  female.  The  lateral  lobes  of  this  brachypterous  specimen  are 
almost  wholly  blackish,  showing  variation  toward  the  le^Tger  A.fuacus 
Caudell  from  Peru.  This  latter  species  may  prove  to  be  but  of 
varietal  distinctness.  An  interesting  malformation  of  the  male  type 
of  this  Peruvian  form  is  presented  by  the  metatarsus  of  the  left  hind 
taiBUs,  which  is  unarmed  above.  » 

ORTLLODBS  RU1IPB8  RedtoibMher. 

One  adult  female  and  three  nymphs,  one  a  nearly  mature  female 
and  two  smaller  males. 

The  adult  female,  which  has  the  end  of  the  ovipositor  broken  off, 
agrees  with  the  original  description  of  the  species  except  that  l^e 
elytra  are  not  separated  above.  This  may  indicate  a  different  species, 
a  variation  or  a  difference  due  merely  to  a  shriveling  of  the  type 
specimen  in  drying.  This  can  be  definitely  determined  only  when 
more  material  from  the  Lesser  Antilles  is  available  for  study. 

LARAIVDUS  MARMORATUS  RedtoilMGlMr. 

One  female.  This  specimen,  the  first  of  its  sex  known  I  believe, 
seems  to  resemble  the  male,  as  described  by  Redtenbacher  from  St. 
Vincent,  except  that  it  is  entirely  apterous  and  measures  as  follows: 
Length,  pronotum,  3  mm.;  posterior  femora,  11;  ovipositor,  7; 
width,  pronotum,  3.5;  hind  femur  at  widest  part,  3.26. 

The  ovipositor  is  moderately  curved  upward  and  the  tip  is  con- 
siderably broadened  and  spear-shaped,  the  valves  almost  unarmed. 
The  cerci  are  almost  one  half  longer  than  the  ovipositor. 

CTRTOXZPHA  IMITATOR  SaoMiue. 

One  male.  This  specimen  seems  specifically  identical  with  the  male 
recorded  by  Rehn  from  Cuba. 

AMPHUCnSTA  CARAIBSA  I 

One  male. 

OROCHARIS,! 

Two  males,  one  female.  In  spite  of  the  fact  that  these  specimens 
are  in  fairly  good  condition  I  am  unable  to  place  them  with  certainty. 
They  are  probably  what  has  been  sometimes  recorded  from  the 
Antilles  as  Orocharis  gryUodes  or  0.  ^avilcyi  but  they  differ  from  both 
these  species  as  represented  in  the  collection  of  the  United  States 
National  Museum.  OrochariSj  like  so  many  of  our  orthopterous 
genera,  is  in  need  of  revision. 
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A  PECULIARITY  IN  THE  GROWTH  OF  THE  TAIL  FEATHERS 
OF  THE  GIANT  HORNBILL  (RHINOPLAX  VIGIL). 


By  Alex  Wetmore,  • 
Ofih^  Bioloffical  Survey ,  United  States  Depoartment  of  Agriculture. 


Sometime  ago  Dr.  C.  W.  Ridunond,  of  the  United  States  National 
Mnsemn,  called  my  attention  to  certain  peculiaritieB  in  the  rectrices  of 
the  Giant  HombiU  {Rhinoplax  vigil)  and  the  following  notes  are  the 
outcome  of  his  kindness  in  allowing  me  to  examine  the  material  under 
his  care  ^  Nine  specimens,  six  males  and  three  females,  of  this  fine 
bird  are  at  hand,  all  collected  by  Dr.  W.  L.  Abbott.  In  none  of  these 
are  the  rectrices  perfect  as  will  be  noted  in  the  detailed  description 
below,  and  it  was  this  fact  that  first  drew  attention  to  them  in  Doctor 
Richmond's  search  for  a  specimen  to  be  mounted  and  placed  on  gen- 
eral view.  The  elongated  median  tail  feathers  at  once  catch  the 
attention  on  examining  this  Hornbill,  ajid  their  length  is  no  less 
extraordinary  than  the  apparent  manner  of  their  growth  to  which  I 
believe  attention  has  not  been  called  previously. 

Ten  rectrices  are  found  in  the  completely  developed  tail  of  this  bird, 
eight  outer  feathers  of  moderate  size  and  two  central  feathers,  which 
when  completely  developed,  are  from  2  to  3  feet  in  length.  The  only 
apparent  difference  between  male  and  female  in  the  growth  of  the  tail 
is  that  of  relative  size,  the  male  being  the  larger  bird. 

Following  is  a  brief  description  of  the  condition  of  development  of 
the  caudal  feathers  in  the  specimens  at  hand,  arranged  in  chrono- 
logical sequence : 

Cat.  No.  159447,  U.S.N.M.;  female;  Lay  Song  Hong,  Trong, 
Lower  Siam,  September  16,  1896.  The  eight  lateral  tail  feathers  are 
all  present  but  of  the  central  pair,  one  long  feather,  faded  in  color  and 
somewhat  worn,  is  developed.  On  the  right  side  a  second  long 
feather,  bright  and  new  in  color,  is  growing  with  its  tip  about  one  and 
one-half  inches  beyond  the  shorter  lateral  feathers. 

Cat.  No.  159448,  U.S.N.M.;  male;  Lay  Song  Hong,  Trong,  Lower 
Siam,  September  24, 1896.  The  eight  outer  rectrices  are  fully  grown 
and  one  long  central  feather  somewhat  worn  appears  on  the  left  side. 

1  To  Ifr.  H.  C.  Oberhober  tbankB  are  doe  for  niggestioiui  during  the  preparation  of  thJs  paper. 
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Its  coordinate  on  the  right  has  attained  two-thirds  the  length  of  the 
lateral  retrices. 

Cat.  No.  181 104,  U.S.N.M. ;  male ;  Aru  Bay,  East  Sumatra,  Novem- 
ber 18, 1905.  In  this  bird  seven  of  thie  lateral  paired  feathers  are  fully 
developed  with  an  eighth  outermost  just  appearing  on  the  right  side, 
while  its  mate  on  the  left  has  evidently  been  fully  developed  for  some 
time.  The  fourth  from  without  on  the  right  is  a  bright  clean  feather 
which  has  not  quite  attained  its  growth,  a  small  portion  at  the  base 
being  still  inclosed  in  a  sheath,  while  the  corresponding  feather  on  the 
left  is  old,  much  worn,  abraded  at  the  tip,  and  dull  in  general  color. 
Of  the  central  pair,  the  left  feather  is  longer  and  is  faded  and  much 
worn,  while  the  right  rectrix,  6  inches  less  in  length,  is  still  growing 
as  is  shown  by  the  sheath-inclosed  base. 

Cat.  No.  159449,  U.S.N.M.;  female;  Lay  Song  Hong,  Trong,  Lower 
Siam,  November  21,  1896.  The  four  outer  pairs  of  rectrices  are 
developed  normally,  while  one  alone  of  the  central  feathers  is  fully 
grown  and  it  is  faded  and  somewhat  abraded.  At  its  base  on  the  left 
side  is  the  other  member  of  the  median  pair,  a  bright,  new,  developing 
feather  three-fourths  as  long  as  the  outer  rectrices. 

Cat.  No.  181105,  U.S.N.M.;  male;  Aru  Bay,  East  Sumatra,  January 
1,  1906.  The  eight  shorter  feathers  are  intact  and  comparatively 
new.  The  right  member  of  the  central  pair  is  fully  developed  wid  in 
fair  condition  as  r^ards  color  aad  abrasion;  while  its  companion  on 
the  left  is  one-fourth  the  length  of  the  lateral  rectrices  and  has  just 
broken  its  sheath. 

Cat.  No.  180969,  U.S.N.M.;  male;  Tarussan  Bay,  West  Sumafa-a, 
January  9,  1905.  The  tail  is  well  developed,  the  four  outer  pairs  of 
rectrices  being  entirely  bright  and  new.  One  long  feather  on  the  right 
side  is  comparatively  new,  showing  few  signs  of  wear.  Its  companion 
on  the  left  shows  only  in  that  the  sheath  projects  one-half  inch  beyoad 
the  skin  of  the  pygal  elevation  and  as  yet  shows  no  sign  of  breaking 
to  allow  the  vane  to  expand. 

Cat.  No.  181699,  U.S.N.M.;  male;  Balik  Papan  Bay,  East  Borneo, 
February  9,  1909.  This  specimen  has  three  of  the  outer  feathers  on 
the  left  side  fully  developed,  the  second  from  the  outside  being  one- 
third  as  long  as  the  others.  On  the  right  half  only  two  feathers  are 
fully  developed;  the  first  is  just  breaking  its  sheath  and  the  second  is 
one-half  as  long  as  its  fully  grown  companions.  Of  the  median  pair, 
the  left  is  longer  while  its  parallel  on  the  right  is  a  trifle  shorter  and  is 
evidently  older  and  in  poorer  condition,  being  worn  at  the  tip  nearly 
to  the  shaft. 

Cat.  No.  181249,  U.S.N.M.;  male;  Sungei  Makapan,  East  Sumatra, 
February  18, 1907.  The  right  member  of  the  fourth  pair  barely  shows 
as  a  projecting  quill  from  the  uropygium,  while  its  companion  on  the 
left  is  double  its  length  and  is  just  breaking  the  tegumentary  sheath. 
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The  central  feathers  are  identical  in  condition  with  those  m  the  bird 
immediatdy  preceding  except  that  the  right  rectrix  is  the  longer  and 
younger  as  is  shown  by  its  color  and  condition  as  r^ards  wear. 

Cat.  No.  181^50,  U.S.N.M.;  female;  Makapan,  East  Sumatra, 
February  20,  1907.  The  e^ht  lateral  tail  feathers  are  present  and 
but  one  fully  developed  central  feather  on  the  right  side,  which  has 
the  vane  faded  and  broken  below  the  distal  extremity.  On  the  left 
its  mate  has  grown  out  until  it  is  4}  inches  longer  than  the  lateral 
rectrices. 

It  will  be  noticed  at  once  that  in  none  of  these  nine  birds  which 
have  been  critically  examined  are  both  feathers  of  the  central  pair 
equal  in  length,  apparent  age,  or  development.  In  the  three  birds 
(Noe.  181104, 181699,  and  181249)  in  which  both  feathers  are  approxi- 
mately the  same  length  one  of  them  is  noticeably  a  feather  of  a  pre- 
vious molt  which  is  about  to  be  shed  and  which  is  so  worn  and  abraded 
that  part  of  the  shaft  has  been  broken  off,  leaving  it  shorter  than  the 
newer  feather.  The  other  specimens  all  have  one  central  feather  fully 
grown  and  the  other  at  different  stages  of  development  from  a  newly 
appearing  pin  feather  barely  projectii^  beyond  the  flesh  to  a  bright 
new  feather  more  than  three-fourths  the  length  of  its  companion. 

From  these  facts  it  is  evident  that  but  one  of  these  feathers  is  devel- 
oped at  one  time.  This  feather  grows  to  full  length  and  is  retained 
at  the  next  molt  while  another  starts  on  the  opposite  side.  When 
this  second  feather  attains  its  growth  the  two  are  found  together 
for  a  short  time  until  the  old  rectrix  is  shed,  leaving  the  newly  devel- 
oped feather  as  a  projecting  vane  in  the  tail,  when  the  process  is 
repeated.  Curiously  enough  each  new  feather,  whether  on  the  right 
or  left  side,  grows  out  beneath  the  vane  of  the  older  feather,  thus 
securing  protection  from  abrasion  and  fading  until  mature. 

The  long  feather  is  apparently  dropped  sometime  between  Decem- 
ber and  March,  though  I  have  not  been  able  to  ascertain  the  exact 
time  or  the  age  which  these  feathers  attain,  as  the  nine  birds  studied 
come  from  four  separate  localities,  and  different  climatic  conditions 
undoubtedly  modify  the  breeding  season  and  so  change  the  time  of 
the  post-breeding  molt.  However,  between  September  and  January 
six  birds  are  found  to  have  these  feathers  of  unequal  lei^th  and  in  two 
specimens  collected  in  February  the  new  feather  is  fully  grown  and  the 
other  still  in  its  place,  while  signs  of  growth  are  present  in  the  other 
feathers,  pointing  to  a  duration  of  two  years  for  each  of  these  giant 
rectrices,  though  it  may  be  found  that  they  are  renewed  at  shorter 
intervals,  each  one,  however,  being  retainc^l  more  than  a  year.  It 
is  very  evident  that  these  feathers  remain  in  position  for  more  than 
one  year,  from  the  great  wear  and  fading  which  they  show  when  com- 
pared with  the  other  tail  feathers  and  the  remiges. 
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Other  irr^ularities  are  apparent  in  the  molt  of  the  bird  as  in  four 
specimens  from  eastern  Sumatra  taken  from  September  to  February 
one  or  more  primaries  is  found  to  be  in  an  undeveloped  condition,  and 
variation  is  shown  in  the  renewal  of  the  shorts  pairs  of  lateral 
rectrices. 

To  summarize,  in  the  Giant  HombiQ  (RMnajiiax  viffU)  but  one 
feather  of  the  central  pair  is  developed  at  one  time  and  this  spike, 
much  longer  than  the  other  rectrices,  on  reaching  maturity,  remams 
in  position  for  more  than  a  year,  probably  for  two.  Its  companion, 
beginning  its  growth  after  the  other  has  gained  its  extreme  length, 
then  equals  it  in  size.  The  first  feather  is  then  molted  and  is  gradu- 
ally replaced  by  another,  so  that  in  the  renewal  of  this  central  pair 
there  is  a  continual  alternation  instead  of  the  usual  method  by  which 
these  feathers  are  renewed  synchronously  on  the  right  and  left  sides. 
It  is  difficult  to  determine  how  this  peculiar  situation  has  been  brought 
about,  but  it  is  apparently  an  interesting  case  of  aberrant  evolution.^ 

Upon  the  facts  as  outlined  above,  we  may,  however,  base  the  hypo- 
thesis that  originally  a  Hombill  with  tail  feathers  more  or  less  equal 
in  length,  through  some  accident  retained  a  central  feather  which 
grew,  outstripping  its  fellows  until  it  had  more  than  doubled  their 
size  and  then  later  was  cast  off.  In  the  meanwhile  its  companion 
attained  an  equal  length,  reaching  maturity  before  the  fall  of  the  first 
feather  and,  remaining  in  position,  maintained  the  peculiar  spike-like 
form  unique  in  this  genus  among  the  HornbiUs.  That  this  change 
has  been  rather  recent  is  testified  by  the  fact  that  these  loi^  central 
feathers  have  a  broad  white  tip  and  a  black  subapical  band  conform- 
ing exactly  in  width  and  color  to  the  bands  found  on  the  shorter 
lateral  feathers. 

1  Since  this  was  written  three  additional  specimens  of  this  Hombill,  collected  by  Mr.  H.  C.  Raven, 
haTe  been  reoeiyed  from  Borneo,  as  follows:  Oat.  No.  183804,  U.  S.  N.  M.,  adnlt  male,  Sungel  Karansan, 
October  28,  1913;  Cat.  No.  182805,  U.  S.  N.  M.,  young  female,  Smigei  Xarangan,  December  8, 1913;  CM. 
No.  182806,  U.  8.  N.  M.,  adnlk  male,  Sungei  Pelawan,  January  5, 1914. 

The  two  adult  males  exhibit  the  same  pecuUarities  as  the  series  dlsoossed  aboye.  In  each  bird  aoe  of 
the  central  rectrices  is  worn  and  abraded,  while  its  companion  is  bright  and  new.  In  the  October  speci- 
men the  new  feather  is  three  inches  shorter  than  its  older  companion,  while  in  the  January  bird  the  two 
are  about  equal,  and  the  older  feather  would  soon  have  been  dropped. 

Gieat  interest,  however,  attaches  to  the  development  found  in  the  immature  specimen.  This  bird  is 
about  three-fourths  grown,  the  primaries  are  still  shorter  than  the  secondaries  and  are  worn  and  dirty ,  as 
though  the  bird  had  recently  left  the  nest,  and  the  huge  knob  on  the  culmen  is  in  the  eariy  stages  of 
growth.  In  the  tail  thb  same  coNDmoir  is  noted  as  ik  the  adults.  The  ri|^t  feather  of  the  central 
pair  of  rectrices  is  worn  and  broken,  one  third  being  gone.  The  left  rectrlx  while  worn  is  evidently  a 
newerfeather.  As  in  the  adults  the  new  feather  grows  out  under  the  old  one.  From  this  it  is  evident 
that  a  single  median  tail  feather  grows  out  to  full  length  while  the  bird  is  btill  nr  tkbkest.  Whether 
another  feather  i^pears  with  it  to  be  pushed  out  by  one  following  later  can  be  determhied  only  from 
more  material. 
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By  Edgar  T.  Wherry, 
Astistant  Curator,  Dividon  of  Mineralogy  and  Petrology,  United  States  National  Muuum, 


OBSERVATIONS  ON  WOLFRAMITE. 

The  studies  herein  presented  were  undertaken  at  the  suggestion 
of  Mr.  Frank  L.  Hess,  of  the  United  States  Geological  Survey,  who 
desired  information  as  to  the  composition  of  these  two  occurrences 
of  wolframite. 

No.  1  is  a  large  specimen  in  the  exhibition  collection  of  the  Museum 
(Cat.  No.  80179),  labeled  "Cornwall,  England,''  although  unfortu- 
nately with  no  statement  as  to  the  exact  mine  or  district  from  which 
it  came.  It  shows,  however,  the  characteristic  features  of  the  min- 
eral as  found  in  that  region,  occurring  as  long  bladed  crystals,  with 
granular  chalcopyrite,  in  white  vein  quartz.  Along  cracks  in  the 
solid  wolframite  a  yellowish  powder  is  developed,  which  apparently 
represents  an  alteration  product,  although  the  amount  is  too  small 
to  determine  its  character. 

No.  2  is  a  mass  about  6  by  9  by  12  cm.  in  size,  showing  a  very 
black  wolframite  intimately  associated  with  bright  green  chrysocoUa, 
with  here  and  there  between  the  two,  as  well  as  throughout  the  wol- 
framite, streaks  of  an  olive  green,  waxy,  copper  tungstate  mineral. 
The  associated  gangue  minerals  are  microcline  and  gray  quartz,  the 
occurrence  being  evidently  in  a  pegmatite  vein.  It  came  from  Cave 
Creek,  north  of  Phoenix,  Arizona,  and  was  presented  to  the  Museum 
by  Mr.  S.  H.  Brockunier,  through  Mr.  Hess  (Cat.  No.  87283). 

Material  for  analysis  was  selected  from  portions  free  from  visible 
impurities,  finely  powdered  and  dried  in  a  dessicator  over  sulphuric 
acid.  Preliminary  trials  of  the  method  of  distillation  in  a  stream 
of  sulphiu'  monochloride  mixed  with  chlorine,  recently  recommended 
by  Bourion,^  gave  rather  unsatisfactory  results  in  that  it  was  ex- 
tremely difficult  to  recover  all  the  tungsten,  some  of  it  sticking  to 
the  glass  apparatus,  and  fiu*ther,  although  most  of  the  manganese 
and  all  the  siUca,  calcium,  copper,  and  magnesium  remained  behind 
in  the  boat,  some  iron  was  also  left,  so  that  it  was  necessary  to  run 

1  AnzL  ohim.  phys.,  sar.  8,  voL  21, 1910,  p.  87. 
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both  the  residue  and  the  distillate  through  the  whole  course  of 
analysis. 

The  method  of  fusion  with  sodium  carbonate  as  outlined  by  Tread- 
well^  was  therefore  adopted,  although  modifications  had  to  be 
introduced  to  obtain  the  copper  in  No.  2.  The  rare  metals  were 
also  separated  by  the  course  reconmiended  by  Treadwell,  that  of 
decomposition  by  nitro-hydrochloric  acid.  It  was  found  that  on 
washing  the  residue  insoluble  in  ammonia  with  pure  water,  the 
oxides  of  columbium  and  tantalimi  tended  to  become  colloidal  and 
run  through  the  filter  paper,  a  turbid  filtrate  under  these  conditions 
constituting  a  very  delicate  test  for  their  presence;  adding  a  little 
ammonium  nitrate  to  the  wash  water  coagulated  them  again,  how- 
ever, and  permitted  their  retention  on  the  filter. 

In  sample  1  the  unusually  high  value  of  0.80  was  obtained  for 
calcium.  As  it  seemed  of  interest  to  know  whether  this  was  due  to 
included  calcite  gangue,  or  to  scheeUte,  half  a  gram  was  ignited  for 
30  minutes  in  a  platinum  crucible  at  the  highest  temperature  of  a 
modem  complete  combustion  burner,  and  tested  with  neutral  phe- 
nolphthalein  solution.  Not  the  slightest  alkalinity  was  shown, 
although  calcite  should  have  been  readily  decomposed  under  these 
conditions.  It  was  then  thought  that  treatment  with  tartaric  acid 
might  throw  some  light  on  the  question.  Half  a  gram  of  the  sample 
was  heated  on  a  steam  bath  with  a  solution  of  10  grams  of  tartaric 
acid  in  50  cc.  of  water  for  three  hours,  the  undecomposed  mineral 
filtered  out,  and  ammoniimi  hydroxide  and  ammonium  oxalate 
added  to  the  filtrate.  On  standing  overnight  a  precipitate  of  cal- 
cium oxalate  came  down,  which  on  being  filtered  out,  ignited,  and 
weighed,  gave  0.82  per  cent,  showing  that  all  the  calcium  had  gone 
into  solution.  In  the  filtrate  from  the  calcium  oxalate  ammonium 
sulphide  gave  a  black  precipitate  of  ferrous  sulphide,  which  was 
filtered  out,  dissolved  in  hydrochloric  acid,  and  its  iron  precipitated 
with  ammonium  hydroxide  and  weighed  as  ferric  oxide.  A  small 
amount  of  manganese  oxide,  determined  as  0.07  per  cent,  was  also 
recovered  here.  The  filtrate,  from  which  iron,  manganese,  and 
calcium  had  now  been  completely  removed,  was  evaporated  to  dry- 
ness three  times  with  concentrated  nitric  acid  to  destroy  the  tartaric 
acid,  and  the  separated  tungsten  trioxide  dissolved  oflF  the  dish  with 
ammonium  hydroxide,  and  poured  through  a  filter  into  a  crucible 
in  which  it  was  ignited  and  weighed  as  tungsten  trioxide.  The 
amount  of  timgsten  trioxide  obtained  was  not  sufficient  to  satisfy 
all  of  the  bases,  but  it  seemed  most  probable  that  it  had  been  united 
with  aU  of  the  calcium  and  part  of  the  iron. 

To  determine  whether  scheelite  is  soluble  in  tartaric  add,  some  clear 
crystals  were  broken  from  a  specimen  from  Zinnwald,  powdered,  and 

1  QoantitaUve  AnalygiB,  tnodatod  by  W.  T.  HbU,  3d  editkm,  mi,  p.  ^ 
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0.2250  gram  heated  on  the  steam  bath  with  10  grams  tartaric  acid 
dissolved  in  water,  for  two  days.  The  amount  of  powder  was  seen  to 
gradually  decrease,  and  that  remaining  at  the  end  of  this  period  weighed 
only  0.0302  gram,  representing  thus  only  about  15  per  cent  of  the  origi- 
nal material.  This  would  no  doubt  have  dissolved  completely  had  it  ' 
been  finely  enough  powdered,  or  had  the  heating  been  continued 
longer,  so  it  is  evident  that  scheeUte  is  essentially  soluble  in  tartaric 
acid.  This  reagent  therefore  can  not  be  used  to  <Ufferentiate  scheelite 
from  calcite  as  an  impurity  in  wolframite,  but  in  the  present  case  the 
failure  to  obtain  an -alkaline  reaction  on  ignition  seems  clear  evidence 
of  the  absence  of  calcite,  so  the  calcium  has  all  been  regarded  as  in  the 
scheelite  form.  A&  noted  in  the  description  of  the  mineral,  a  yellowish 
powder  is  visible  in  some  cracks  on  the  specimen;  although  every- 
thing of  this  sort  was  carefully  removed  from  the  material  used  for 
analysis,  the  presence  of  invisible  cracks  along  which  incipient  altera- 
tion by  calcium-bearing  solutions  has  occurred  is  quite  within  the 
range  of  possibility. 

The  tartaric  acid  dissolved  from  the  wolframite  4.16  per  cent  of 
timgsten  trioxide.  The  0.82  per  cent  of  calcium  oxide  found  would  bp 
united  with  only  3.40  per  cent,  if  in  the  form  of  scheelite,  so  that  0.76 
per  cent  tungsten  trioxide  remains  to  be  accounted  for.  But  0.90  per 
cent  ferric  oxide  and  0.07  manganous  oxide  were  also  f oimd  to  be 
dissolved.  The  manganous  oxide  would  take  0.23  tungsten  triox- 
ide, leaving  0.53  which  was  united  with  ferrous  oxide.  The  amount  of 
ferrous  oxide  corresponding  .would  be,  however,  only  0.17  per  cent 
(0.20  as  ferric  oxide),  which,  subtracted  from  the  total  ferric  oxide 
found,  leaves  0.70  free  ferric  oxide  which  was  dissolved  by  the  tartaric 
add.  This,  which  is  perhaps  present  as  hmonite,  has  been  listed 
separately  in  the  analysis,  the  equivalent  amount  of  ferrous  oxide, 
0.63  per  cent,  having  been  subtracted  from  the  total  ferrous  oxide 
found.  But  on  calculating  the  mineral  composition  of  the  original 
material,  following  Mr.  Hess's  plan  of  assigning  the  tungsten  first  to 
the  manganese,  calcium,  magnesium,  etc./  a  total  excess  of  ferric 
oxide  of  2.2  per  cent  was  found.  Since  the  form  of  the  remaining  1.5 
per  cent  of  this  is  indeterminate,  it  has  been  necessary  to  include  it 
with  the  ferrous  oxide,  although  it  may  be  present  as  a  ferric  oxide 
insoluble  in  tartaric  acid,  perhaps  hematite,  or  possibly  in  solid 
solution  (see  below).  Mr.  Hess  '  has  found  such  an  excess  of  iron  to 
be  very  frequent  in  wolframite. 

No.  2  was  fused  with  sodium  carbonate  at  as  low  a  temperature  as 
possible,  to  prevent  allojdng  of  any  of  the  copper  with  the  platinum 
crucible,  and  then,  when  the  oxides  insoluble  in  water  were  dissolved 
in  acid,  the  copper  was  first  precipitated  by  hydrogen  sulphide  before 
the  determination  of  the  iron  and  manganese,  and  weighed  as  oxide, 

1  U.  8.  QeoL  Suit.,  Bull.  588, 1914,  p.  21.  t Idem,  p.  88. 
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after  repeated  ignitioii  with  dry  ammonium  carbonate.  Here  the  cal- 
cium was  only  moderate  in  amount,  but  the  columbium  and  tantalum 
oxides  seemed  sufficiently  high  to  attempt  to  determine  the  relatiye 
amounts  of  the  two. 

For  this  purpose  the  oxides  were  fused  with  potassium  acid  fluoride, 
repredpiteted,  and  ignited  as  recoromended  by  Foote  and  Langley  ^ 
and  the  specific  gravity  then  determined.  Although  the  impossi- 
bility of  duplicating  the  conditions  exactly  renders  the  result  uncer- 
tain, it  is  probably  quite  as  dependable  as  ^at  obtained  by  any  of  the 
direct  methods  of  determination.  The  2.20  per  cent  of  mixed  oxides 
obtained  had  a  specific  gravity  of  7.02,  corresponding  to  about  2/3 
tantalum,  so  that  the  percentages  of  the  two  oxides  are  steted  as  tan- 
talic  oxide  1.50,  columbic  oxide  0.70.  No  tin  or  titanium  could  be 
detected  in  either  sample  of  wolframite. 


Analyses. 


Calculatod  mineral  oomposltkms. 


FeO... 
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1.  Wolframite,  Cornwall,  England.    U.  8.  Oeol.  Sunr.,  Bull.  683,  p.  27. 

2.  Wolframite,  Cave  Creek,  Arizona.    Idem,  p.  32. 

In  calculating  the  approximate  mineral  composition  of  1  it  was  asnmed  that  the  only  tnb  bass  was  the 
fron  oxide,  that  the  iron  manganese  ratio  was  the  same  in  theoolumbite-tantaliteas  in  the  wollkaiBlte,and 
that  equal  proportions  of  columbium  and  tantalum  were  present 

Incalculating  that  of  2  it  was  agafai  assumed  that  the  iron  and  msnganeoe  wera  present  in  the  cotamMte- 
tantalite  in  the  same  ratio  as  in  the  wolframite,  and  that  the  deficiency  In  the  summatlnn  of  the  analysli 
was  due  to  the  manganese  being  too  low. 

A  few  words  should  be  added  concerning  the  nomenclature  here 
adopted.'  The  names  wolframite,  scheelite,  columbite,  and  tanta- 
lite are  used  as  series  names,  that  is,  as  referring  to  any  and  all  inter- 
mediate members  of  the  isomorphous  series,  no  matter  what  the 
relative  proportions  of  thebasesare.  For  the  theoretical  end  members, 
chemical  prefixes  are  applied  to  these  roots.'    This  method  b  pre- 

>  Amer.  7oum.  ScL,  ser.  4,  vol.  30, 1910,  p.  303. 

>  WhJbh  represents  an  extension  of  that  proposed  In  Science,  Td.  39, 1914,  p.  575. 

•The  end  membeis  are  described  as  theoretical  because  they  can  not  be  expected  to  ooeur  In  natora, 
elements  behig  apparently  never  found  free  firom  at  least  small  amounts  of  their  Isomorphs.  Their 
obamloal-preaxed  names  should  therefore  not  be  Induded  In  "lists  of  new  mineral  names." 
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ferred  to  the  use  of  distinct  names  for  the  end  members  because, 
while  both  are  ambiguous  m  being  ordinarily  used  for  quite  distinct 
things,  it  seems  simpler  to  restrict  the  chemical  terms  to  one  mean- 
ing. ThuS;  both  f errowolframite  and  ferberite  may  be  used  either 
for  pure  ferrous  tungstate,  or  for  a  ferrous  tungstate  containing  a  lit- 
tle manganese  isomorphously  replacing  the  iron;  manganowolframite 
and  hiibnerite  for  either  pure  manganese  tungstate  or  manganese 
tungstate  containing  a  few  per  cent  of  iron  in  isomorphous  replace- 
ment; cuproeoheelite  and  cuprotungstite  for  various  mixtures  of  cop- 
per and  calcium  tungstates,  etc. 

If  mineralogy  is  ever  to  have  anything  like  a  quantitative  system 
of  nomenclature,  such  ambiguity  will  have  to  be  avoided,  and  it 
seems  to  the  writer  that  the  beet  way  to  avoid  it  wiU  be  through 
restricting  the  use  of  words  with  chemical  prefixes  to  the  end  mem- 
bers, whether  foxmd  in  nature  or  not,  and  doing  away  with  distinct 
names  for  them.  The  method  used  in  the  well-known  quantitative 
classification  of  igneous  rocks  could  be  adopted  here,  using  the  pre- 
fixes: Permangano  when  Mn:  Fe  is  greater  than  7:  1;  domangano 
between  7:1  and  6:3;  ferromangano  between  5:3  and  3:6;  doferro 
between  3: 6  and  1:7;  and  perferro  less  than  1 :  7*  Named  according 
to  this  plan,  the  wolframite  from  Cornwall  would  be  f erromangano- 
wolf ramite  and  that  from  Cave  Creek  dof  errowolframite.  Such  names 
are  of  course  too  cumbersome  for  everyday  use,  although  it  is  possi- 
ble that  in  certain  cases  they  mi^t  be  employed  with  advantage  for 
purposes  of  classification  or  comparison.  It  is  especially  urged, 
however,  that  they,  like  those  of  end  members,  be  omitted  from  lists 
of  mineral  names,  for  arbitrarily  partitioned-off  portions  of  isomor- 
phous series  are  not  to  be  regarded  as  definite  minerals. 

It  is  of  coiuse  impossible  to  refer  in  the  names  to  all  constituents 
of  the  minerals,  but  that  does  not  mean  that  some  of  the  minor  ones 
are  not  of  considerable  importance;  and  the  significance  of  the  colum- 
bium  and  tantalum  found  in  these  samples  is  certainly  worth  dis- 
cussing. In  the  table  of  calculated  mineral  compositions  these  have 
been  regarded  as  united  with  iron  and  manganese,  to  form  the  colum- 
bite  and  tantalite  molecules.  No  columbite  and  tantalite  are  present 
as  visible  inclusions,  for  the  brilliant  cleavage  surfaces  of  the  wolfram- 
ites look  perfectly  uniform  under  the  microscope.  But  they  might 
exist  either  1,  in  chemical  combination;  2,  as  submicroscopic  inclu- 
sions; in  one  of  the  types  of  solid  solution:  3,  isomorphous  replace- 
ment; or  4,  mix  crystals;  or,  finally,  6,  as  an  adsorption  compound. 
The  tendency  of  the ''metallic  acids" — columbium,  tantalum,  tita- 
nium, tungsten,  vanadium,  etc. — to  enter  minerals  in  these  ways  is 
very  evident  when  the  variability  in  ccmiposition  of  many  colum- 
bates,  of  the  titaniferous  magnetites,  etc.,  is  considered.  But  vari- 
ous interpretations  have  been  put  on  it  by  different  observers. 
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Thus  Dr.  J.  T.  Singewald,  jr.,^  concluded  that  the  presence  of 
titanium  in  magnetites  showing  no  visible  ihnenite  intergrowths 
proved  the  existence  of  a  ''titanomagnetite";  but  he  had  foimd  the 
lamellas  of  ilmenite  to  varj  continuously  from  4  mm.  down  to  0.001 
mm.  in  length,  and  there  is  no  reason  at  all  why  they  should  cease 
to  exist  at  just  the  latter  size,  for  the  limit  of  noicroscopic  visibility 
is  determined  by  the  wave  length  of  light,  and  has  no  significance 
as  far  as  the  molecules  are  concerned,  a  particle  of  this  size  containing 
thousands  of  molecules.  So  submicroscopic  inclusions  may  well 
account  for  much  of  the  titanium.  Stopford  Brunton,'  from  similar 
studies,  assumed  the  titanium  to  be  present  in  ''solid  solution," 
but  evidently  used  this  term  to  cover  all  cases  where  no  inclusions 
are  visible,  making  no  attempt  to  differentiate  the  various  possibili- 
ties listed  above.  It  seems  to  the  writer,  that  we  should  be  more 
specific  in  stating  just  what  mode  of  combination  the  evidence 
favors  in  any  particular  case,  so  the  data  in  regard  to  wolfranute 
will  be  further  discussed  here. 

The  absence  of  the  elements  columbium  and  tantaliun  from  some 
specimens  of  ihe  latter  mineral,  and  their  variable  amount  when  found, 
clearly  indicate  that  they  are  not  chemically  combined  with  the  tungs- 
tates.  That  their  presence  might  be  due  to  inclusions  of  columbite 
and  tantalite  has  been  suggested,^  without  definite  proof;  and  only 
the  existence  of  visible  inclusions  would  justify  the  assumption  of 
submicroscopic  ones,  as  in  the  titaniferous  magnetites  above  men- 
tioned. There  remain,  therefore,  only  the  possibilities  of  soUd  solu- 
tion and  adsorption,  3,  4,  and  6. 

A  solid  solution,  according  to  van't  Hoff,  the  first  to  employ  the 
term,  is  a  solid  homogeneous  complex  of  two  or  more  substances,  the 
relative  proportions  of  which  may  vary,  but  the  homogeneous  charac- 
ter be  retained.^  Two  principal  types  can  be  distinguished,  isomor- 
phous  replacement,  where  the  substances  are  closely  related  chemi- 
cally and  may  be  regarded  as  taking  one  another's  places  in  the  point 
system  constituting  the  crystal  structure;  and  mix-crystal  forma- 
tion, where  the  substances  are  so  different  in  character  that  mutual 
replacement  is  out  of  the  question.  The  formation  of  mix  crystals, 
in  which,  as  has  been  shown  more  especially  by  O.  Lehmann,^  two  or 
more  crystalline  substances  grow  together  so  intimately  that  they 
appear  homogeneous  under  the  microscope,  yet  mutually  affect  one 
another  as  to  crystallization,  producing  changes  in  habit,  crystal 
angle,  optical  properties,  etc.,  is  probably  a  much  more  frequent  and 
important  phenomenon  than  is  ordinarily  supposed.    It  takes  the 

1  Econ.  Oeol.,  vol.  8, 1913,  p.  207;  U.  B.  Burettu  of  Minas,  BuU.  64, 1913. 

s  Idem,  p.  670. 

I  Damoar,  BuU.  soc.  gfol.  France,  aer.  1,  vol.  2, 1848,  p.  108;  Heas,  loc.  eU. 

«  ZeitB.  phys.  Chemie,  vol.  5, 1890,  p.  323. 

•  Zelts.  Kryst.  MIn.,  vol.  1, 1877,  p.  453;  vol.  6, 1882,  p.  48,  p.  580;  vol.  12,  1887,  p.  899,  etc 
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placQ  in  cryBtalline  substances  that  adsorption  does  in  colloids,  and, 
indeed,  is  probably  the  same  effect.  At  least  it  is  among  the  elements 
the  compounds  of  which  show  the  greatest  tendency  to  take  on  the 
colloidal  form  that  mix  crystal  formation  is  most  frequent. 

Tungsten  and  columbium  are  alike  only  in  that  both  can  act  as 
anions  toward  the  more  strongly  electro-positive  elemoits,  and  dif- 
ferent in  practically  every  other  chemical  property — ^in  valence, 
behavior  with  reagents,  etc. — so  that  they  can  not  be  expected  to 
replace  each  other  isomorphously.  The  most  reasonable  explanation 
of  the  condition  of  the  columbium  and  tantalum  oxides  in  wolframite 
is,  then,  that  they  are  present  as  mix  crystals,  or,  in  other  words,  that 
the  several  point  systems  have  interpenetrated  to  such  an  extent  that 
they  have  become  at  least  pseudohomogeneous.^  Wolframite  is  of 
course  not  susceptible  to  optical  examination,  nor  can  any  crystal 
angle  measurements  be  made  on  the  present  specimens,  but  if  they 
could  be  so  studied  effects  such  as  those  shown  by  other  mix  crystals 
would  no  doubt  be  observed.  Such  inteigrowth  produces  marked 
effects  on  the  crystal  angles  of  the  columbite  group  of  minerals, 
which,  as  will  be  more  fully  explained  elsewhere,  are  probably  to  be 
regarded  as  composed  of  mix  crystals  of  a  very  few  fundamental 
compounds;  the  principal  ones,  the  compositions  of  which  are 
R"Cb,Oe  *^d  R^Ta^Oe,  ^^  trimorphous,  having  isometric,  tetragonal, 
and  orthorhombic  forms;  so  that,  even  admitting  that  the  analyses 
of  members  of  this  group  are  to  some  degree  correct,  the  number  of 
' 'species"  into  which  it  should  be  separated  is  greatly  overestimated. 

In  summary,  two  wolframites  have  been  analyzed  and  their  compo- 
sitions discussed,  a  standard  nomendatiu^  for  such  isomorphous  mix- 
tures recommended,  and  the  columbium  and  t>ant>ahim  oxides  found 
shown  to  most  probably  exist  in  mix  crystal  form. 

A  NEW  OCCUBBENCB  OF  BEKAUNITE. 

The  rare  iron  phosphate  beraunite  was  discovered  near  Hellertown, 
Northampton  County,  Pennsylvania,  by  the  department  of  geology 
of  Lehigh  University  in  1911.  The  exact  locaUty  is  the  northeast 
comer  of  an  abandoned  iron-ore  pit,  1  mile  southeast  of  the  center 
of  the  town.  It  was  analyzed  by  Mr.  J.  S.  Long,  assistant  in  the 
department  of  chemistry,  and  later  more  thoroughly  studied  by  Mr. 
Louis  H.  Koch,  assistant  in  mineralogy,  as  part  of  the  work  for  his 
d^ee  of  master  of  science  at  Lehigh.  Specimens  were  brought  by 
the  writer  to  the  United  States  National  Museum  (Cat.  No.  87284), 
and  further  investigated  and  the  combined  results  of  all  the  work 
are  here  presented. 

^Theapparmt  excess  of  iron  oxides,  If  not  doe  to  analytical  errors,  may  be  explained  in  the  same  way, 
whieh  would  be  favored  by  their  similar  orystaUliatioii:  Prior,  Mhieraiogioai  If  sgailne,  vol.  13,  MPS,  p.  217. 
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The  material  shows  a  deep  brown  nodular  crust  up  to  5  mm. 
thick,  and  flat  radiations  up  to  1  cm.  in  diameter,  on  the  surface  of 
an  iron-stained  quartzite.  In  some  specimens  it  bears  implanted 
globules  of  psilomelane,  yellow  needles  of  cacoxenite,  and  powdery 
clay.  Internally  the  crusts  are  coarsely  fibrous,  with  the  fibers 
perpendicular  to  the  surface,  and  the  material  was  evidently  origi- 
nally a  gelatinous  precipitate,  which  has  become  hard  and  crystalline 
in  place,  thus  representing  a  ^'meta-coUoid,"  as  defined  by  the 
writer  in  a  recent  paper.^ 

After  a  preliminary  analysis  (1)  had  shown  the  general  nature  of 
the  mineral,  material  for  further  study  was  obtained  by  (pushing 
selected  fragments,  and  the  powder  looked  completely  crystalline 
and  homogeneous  imder  the  microscope,  except  for  the  presence  of 
a  trace  of  clay  or  fine  sand.  Standard  methods  of  analysis  were 
used,  the  iron  being  determined  with  permanganate,  the  manganese 
by  the  bismuthate  and  the  Ford  methods,  and  the  phosphorus  weighed 
as  magnesium  pyrophosphate  after  separation  by  molybdate.  A 
small  amoimt  of  water — ^less  than  0.5  per  cent — ^was  given  off  below 
100°,  and  the  analyses  were  made  on  coarsely  powdered  material 
dried  at  this  temperature,  for  the  fineness  of  Uie  grinding  and  the 
humidity  of  the  air  were  found  to  have  a  distinct  effect  on  the  water 
content. 


Fe,0,. 
MiiiOs 
Pf0».. 
HfO.. 
SIO,.. 


42.91 
15.25 
2&10 

laoi 

4.02 


52.65 
8.88 
29.27 
13.50 

an 


55.61 
1.80 
28.63 
13.54 
a34 


57.80 
L66 
27.43 
12.60 
a55 


57.89 

28.33 
12.43 
1.41 


58.69 

28.71 
12.60 


4.5 
50i5 
3.2 

211 
110 


100.29 


100.10 


99.82 


100.04 


100.06 


100.00 


(92.3) 


1.  Analysis  by  J.  S.  Long. 

2.  Analysis  by  Louis  H.  Koch. 
3, 4.  Analjrses  by  the  writer. 

5.  Average  of  the  preceding,  uniting  FeiOt  and  MnsOi,  y^hkHx  are  evidently  isomorphoiiB. 

6.  Same,  corrected  by  removing  the  SiOsand  recalculating  to  100*.     Ratios,  RtOi:PsOft:HsO«L82:l:3.47. 

7.  Partial  analysis  of  the  associated  psflomelane,  by  Mr.  Long.    Alkalies  and  alkaline  earths  present  but 
not  determined. 

These  analytical  results  apparently  do  not  indicate  any  simple, 
fixed  formula  for  the  mineral,  nor  do  they  establish  its  identity  with 
any  previously  described  species;  although  inspection  of  the  analy- 
ses, and  the  formulas  derived  from  them,  of  the  various  *' species'' 
of  ferric  phosphates  in  Dana's  System,  shows  that  similar  difficulties 
have  been  encountered  in  this  group  of  minerals  before.  The  Heller- 
town  mineral  agrees  in  specific  gravity  and  optical  properties,  how- 

iJoum.  Wash.  Acad.  BcL,  voL  4, 1914,  p.  112. 
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ever,  with  beraunite.  The  specific  gravity,  determined  by  a  pycno- 
meter,  varied  from  2.850  to  2.920;  Dana  gives  2.95.  The  radices 
of  refraction  were  found  to  be  approximately  a  and  /9=  1.78,  y « 1.81, 
extinction  straight  (elongated  parallel  to  b.);  and  sign  of  elonga- 
tion — .  No  optical  data  have  been  published  for  beraunite,  but  Dr. 
E.  S.  LaT8en,*of  the  United  States  Geological  Survey,  kindly  exam- 
ined for  comparison  a  specimen  of  the  variety  ''eleonorite"  (U.S.N.M. 
Cat.  No.  80622)  from  the  type-locality  at  Oiessen,  Germany,  and 
obtained  the  values:  a«  1.775,  j9«- 1.786,  y«  1.815,  which  are  essen- 
tially the  same  as  those  above  given. 

Two  possible  explanations  of  the  variation  in  composition  shown 
suggest  themselves.  The  first,  that  the  law  of  definite  proportions 
does  not  hold  ia  this,  and  other  iron  phosphates,  would  be  capable 
of  introducing  a  rather  chaotic  condition  into  mineral  chemistry, 
and  seems  entirely  improbable.  If  the  mineral  were  a  colloid,  how- 
ever, the  results  could  at  once  be  interpreted  in  a  second  way — that 
the  mineral  is  an  adsorption  compound  of  ferric  and  manganic 
hydroxides  with  phosphoric  oxide  and  water.  It  is,  however,  a 
meta-coUoid,  that  is,  a  colloid  which  has  become  crystalline  without 
dissolving  or  losing  its  solidity.  If,  when  this  crystallization  took 
place,  the  adsorbed  constituents  united  as  well  as  they  could  into 
definite  compounds  which  formed  mix  crystals  (or,  as  it  is  often 
called,  solid  solution),  the  results  obtained  could  easily  be  accounted 
for. 

The  RjOgrP^OB  ratio  shown  here  varies  from  1.72:1  in  No.  2  to 
1.93: 1  in  No.  1,  while  that  indicated  by  the  best  previous  beraunite 
analyses  is  1.50:1,  and  the  best  dufrenite  analyses,  2.00:1.  The 
simplest  explanation  of  the  variation  and  uidefinite  ratios  shown 
by  the  specimens  under  investigation  is  that  they  represent  mix 
crystals  (solid  solutions)  of  these  two  fundamental  compounds.  The 
dufrenite  molecule  is  in  excess  over  the  beraunite,  although  the 
properties  are  those  of  the  latter  mineral;  it  might  therefore  be  called 
dufreniberaimite. 

AXINITE  FROM  DELAWARE  COUNTY,  PENNSYLVANIA. 

In  the  pegmatite  cutting  the  granite  gneiss  of  the  Leiper  Quarry  at 
Avondale,  Delaware  County,  Pennsylyania,  an  occturence  of  the  min- 
eral axinite  has  been  discovered,  certain  features  of  which  are  so 
imusual  that  it  has  seemed  worth  while  to  make  it  the  subject  of 
special  study  and  description.  It  was  in  fact  at  first  supposed  to  be  a 
new  mineral,  and  its  true  character  was  only  recognized  toward  the 
end  of  the  investigation. 

Specimen  1  (U.S.N.M.  Cat.  No.  87232)  consists  of  three  small  frag- 
ments, showing  a  columnar  mineral  with  a  resinous  luster,  of  a  pale 
yellow  to  salmon  pink  color,  associated  with  pink  microcline,  granular 
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quartz,  and  muscoyite.  It  was  found  at  the  locality  in  1904,  and 
analyzed  by  the  writer  when  beginning  the  study  of  quantitative 
analysis.  The  results,  given  in  colunm  la  in  the  table  below,  showed 
it  to  have  a  composition  distinctly  different  from  that  of  any  pre- 
viously known  mineral,  although,  because  of  lack  of  experience,  it  is 
probable  that  they  are  not  altogether  accurate,  some  silica  having  no 
doubt  been  weighed  with  the  sesquioxides,  and  some  manganese  with 
the  calcium  or  magnesium ;  but  the  boric  acid,  having  been  determined 
by  the  writer's  volmnetric  method,^  is  probably  exact.  The  matter 
was  then  laid  aside  because  of  the  pressure  of  other  work,  but  when 
the  writer  became  connected  with  the  Museum,  it  was  taken  up  again. 
To  obtain  a  check  on  the  previous  analysis,  all  the  mineral  that  could 
still  be  broken  from  the  specimens,  amounting  to  less  than  half  a 
gram,  was  sent  to  Mr.  J.  E.  Whitfield,  of  the  firm  of  Booth,  Garrett 
&  Blair,  of  Philadelphia,  who  has  been  doing  considerable  analy- 
tical work  for  the  Museum,  and  his  results  are  given  in  column  16. 

Meanwhile  a  mass  of  yellow  plates,  about  4  by  2  by  1  cm.  in  size, 
was  found  at  the  quarry  by  Mr.  J.  Watts  Mercur,  jr.,  of  Wallingford, 
Pennsylvania.  (U.S.N  Ji.  Cat.  No.  87233).  Although  showing  no 
planes  definite  enough  for  crystallographic  measurement,  this  ma- 
terial had  the  aspect  of  axinite,  and  the  same  specific  gravity, 
3.250.  A  dear  fragment  was  sent  to  Mr.  Whitfield  for  analyis,  and 
he  obtained  the  results  in  colunm  2a]  but  as  the  boric  acid  seemed 
rather  low,  probably  owing  to  incomplete  decomposition,  two  deter- 
minations were  made  by  the  writer,  and  6.98  and  6.09,  average  6.04, 
obtained  (colunm  2b).  Using  this  value,  the  agreement  with  the 
theory  for  axinite  is  so  close  as  to  leave  no  doubt  that  it  is  the  mineral 
represented. 

The  question  as  to  whether  No.  1  was  a  new  mineral,  or  only  an  im- 
pure axinite,  remained  unsolved,  so  powder  from  both  specimens  was 
submitted  to  microscopic  examination.  No.  2  showed  a  mean  index  of 
refraction  of  1.680,  birefringence  0.008,  and  sign  — ,  thus  agreeing 
with  typical  axinite.  The  greater  part  of  No.  1  gave  ess^itially  the 
same  values,  but  scattered  through  this  material  could  be  seen 
pinkish,  pleochroic  grains  with  a  much  higher  index,  1.700,  but  still 
lower  birefringence,  0.005,  showing,  in  fact,  ultrablue  interference 
colors,  also  extinguishing  straight  and  +  in  sign.  These  properties 
identified  it  as  zoisite,  a  mineral  which  had  previously  been  reported 
from  the  locality.*  Here,  then,  was  the  explanation  of  the  difference 
between  analyses  la  and  16,  as  well  as  their  deviation  from  the  theory 
for  axinite:  the  material  is  not  homogeneous,  but  contains  a  variable 

1  Joam.  Amer.  Chem.  Boo.,  vol  30, 1008,  p.  1887. 

•  GsidMa,  Proo.  Aoad.  Nat.  Sd.  FhOa.,  1802,  p.  194;  dlsooyend  by  Miss  Mary  8.  Hotanfis.  A  small  sped- 
men  of  this  minena,  not  associated  with  axinite,  ooUected  by  the  writer  about  1006,  haa  also  been  added 
to  the  ICnseom  ooQection  (Cat.  No.  87234). 
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amount  of  intergrown  zoisite.  And  the  theoretical  composition  of 
a  mixture  of  80  per  cent  axinite  with  20  per  cent  zoisite,  given  in  the 
last  column,  corresponds,  in  a  general  way,  with  the  analytical  results. 


Table  ofanaly$e$. 
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CaO 
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3.26 
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3.16 
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FeO 
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HiO 

0.57 
18.78 

3.14 
42.24 

1.66 
17.01 

6.14 
42.28 

1.66 

AlsOt 

20.64 

BjOi 

6.04 

6.12 

SiOi 

41.86 

100.00 

(06.46) 

00.64 

100.00 

100.00 

la.  Analysis  of  a  portion  of  specimen  1,  by  the  writer;  ICnO  and  SiOi  probably  too  loir. 

1ft.  Analysis  of  another  sample  tnm  the  same,  by  Mr.  Whitfield. 

2r.  Analysis  of  axinite,  specimen  2,  by  Mr.  Whitfield. 

2ft.  Result  of  determination  of  boric  oxide  in  the  same,  by  the  writer. 

3.  Tlieoreticaloompo8itionofanaxiniteinwhiohMn:Fe«4:l.   Compare  with  2a  and  2ft. 

4.  Theoretical  composition  of  an  axinite  in  which  the  Mn:Fe  ratio  is  1:1,  mixed  with  20  per  oeQt  of 
Oompare  with  la  and  1ft. 

To  find  zoisite  and  axinite  intimately  intergrown  is  rather  imex- 
pected,  but  imf  ortmilitely  the  material  available  is  too  limited  to  study 
the  relations  between  them.  It  looks  as  if  the  zoisite  had  determined 
the  columnar  habit,  as  well  as  the  pinkish  color,  and  so  given  reason 
for  the  original  supposition  that  a  new  mineral  was  represented. 
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VESPOID  AND  SPHECX)ID  HYMENOPTERA  COLLECTED  IN 
GUATEMALA  BY  W.  P.  COCKERELL. 


By  S.  A.  RoHWEs, 

Of  the  Bureau  of  Entomology  y  United  States  Department  of  Agriculture. 


Shortly  after  Mrs.  Cockerell  returned  from  Guatemala  in  1912, 
Prof.  T.  D.  A.  Cockerell  referred  to  me,  for  naming,  all  the  wasps 
which  had  been  collected;  but,  due  to  the  fact  that  very  Kttle  time 
could  be  spent  in  studying  this  collection,  it  was  not  imtil  recently 
that  all  the  species  have  been  worked  up.  The  following  is  a  report 
of  every  species  submitted.  As  will  be  seen,  a  number  of  them  were 
undescribed,  and  descriptions  of  these  have  been  added. 

The  collection,  as  here  reported  upon,  has  been  given  to  the  United 
States  National  Museum  by  Professor  Cockerell. 

POUSTBS  INSTABHIS  SauMiin. 

Two  workers  were  collected  February,  1912,  one  from  Gualan  and 
one  from  Quirigua,  Guatemala. 

NBCTARINA  LSCHBOUANA  (LatniUe). 

Two  workers  collected  at  Amatitlan,  Guatemala. 

PARACHARTBROUS  AFICAUS  (fkbrldafl). 

Two  females  collected  at  Guatemala  City,  Guatemala,  and  one 
female  collected  at  Gualan,  Guatemala,  February  10,  1912. 

PSBT7DOCHARTBROUS  CHARTBRGOmBS  (Oribodo). 

One  worker  collected  at  Quirigua,  Guatemala,  on  flowers  of  Zexme- 
nia  virguUUa. 

This  is  the  first  record  of  this  species  north  of  Panama. 

POLTBIA  OCCmBNTAUS  (Olivier). 

Five  specimens  collected  at  Gualan,  Guatemala,  and  five  at  Quiri- 
gua, Guatemala,  one  on  flowers  of  Ipomoea  quinquefolia. 

Most  of  these  specimens  are  rather  darker  than  the  typical  form, 
the  yellow  bands  on  the  abdomen  being  narrower  and  the  yellow  of 
the  metanotum  being  reduced  or  in  two  cases  wanting. 

POLYBIA  STMnXiMA  Smilii. 

Two  workers  collected  at  Guatemala  City,  Guatemala. 
Not  hitherto  recorded  from  Guatemala. 

8TBLOPOLTBIA  MBRIDIONALIS  R.  Dwriiig. 

One  worker  collected  at  Guatemala  City,  one  at  Quirigua,  two  at 
Gualan,  on  flowers  of  Veranonia  CLScheriborniaria,  and  one  at  Ama- 
titlan, Guatemala,  February,  1912. 
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STELOPOLTBIA  ANOULATA  (Fabrldof). 

One  worker  from  Antigua,  one  from  Amatitlan,  Guatemala. 
This  species  is  new  to  Guatemala. 

STELOPOLTBIA  CYANNENSIS  (Fabrktns). 

Three  workers  from  Antigua,  Guatemala. 

SUMBNES  SAITTA-ANNA  SftnMQie. 

One  female  from  Quirigua,  Guatemala,  on  flowers  of  Centrosema 
plumieri,  collected  February  11,  1912. 

PACHYODTNERUS  NASIDENS  (LatreiUe). 

Two  females  from  Quirigua,  Guatemala;  one  male  from  Gualan, 
Guatemala,  collected  February  16,  1912. 

STENODTNERUS  HUASTECUS  Smasiue. 

Two  females  from  Quirigua,  Guatemala,  one  on  flowers  of  Zexmenia 
virgulata.  This  differs  from  description  only  in  having  the  apical 
margin  of  clypeus  black. 

STENODYNERUS  XOTONACUS  Stofsare. 

One  female  from  Guatomala  City,  Guatemala. 

ALASTOROmES  BiEKICAlTUS  Stunore. 

One  female  collected  at  Quirigua,  Guatemala. 

TRICHRYSIS  TRmENS  Lepeletier. 

One  specimen  from  Quirigua,  Guatemala. 

DASYM  UTILLA,  species. 

One  male  from  Quirigua,  Guatemala. 

A  small  black  species  which  does  not  seem  to  be  described. 

TIPHIA  TRICHIOSOMA  Cameron? 

One  female  from  Quirigua,  Guatemala;  one  male  from  Antigua, 
Guatemala. 

This  agrees  in  most  points  with  the  original  description  of 
trichiosoma  Cameron,  but  there  are  a  few  trivial  differences,  so  it  is 
impossible  to  make  the  determination  certain. 

CAMPSOMERIS  DIVES  (Provancher). 

Specimen  from  Gualan,  Guatemala,  on  flowers  of  Tiihonia  diversir 
folia. 

CAMPSOMERIS  TRIFASCIATA  (Fabrldits). 

Two  males  from  Antigua,  Guatemala. 

CAMPSOMERIS  DORSATA  (Fabrlcius). 

Three  males  from  Gualan,  Guatemala,  one  on  flowers  of  Calopogo- 
nium  coeruleum  and  one  on  flowers  of  Vemonia  (ischerihorniana,  the 
other  without  flower  record;  one  male  from  Quirigua,  Guatemala. 

PEPSIS  AURANTICORNIS  R.  Lucas. 

A  male  and  female  from  Quirigua,  Guatemala. 

PBDINASPIS  (PEDINASPIS)  MARGARETELLA,  new  species. 

Mcde, — ^Length,  11  mm.  Slender.  Clypeus  truncate  apically,  the 
sides  nearly  parallel-sided,  surface  finely  granular  with  one  or  two 
large  punctures  interspread;  malar  space  obsolete;  iimer  margins  of 
the  eyes  converging  to  the  clypeus,  front  seen  from  the  side  gently 
roimding  upward  to  the  vertex;  posterior  margin  of  the  head  straight, 
the  cheeks  broader  than  the  posterior  orbits  above,  rounding  pos- 
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teriorly;  ocelli  in  a  low  triangle;  the  postocellar  line  distinctly 
shorter  than  the  ocellocular  line;  lateral  ocelli  slightly  below  the 
supraorbital  line^  latrad  and  caudad  of  each  lateral  ocellus  is  a  circular 
fovea;  antennae  long,  filiform,  the  third  joint  slightly  shorter  than  the 
fourth;  pronotum  very  slightly  converging  anteriorly,  angulately 
emarginate  posteriorly;  propodeum  much  elongate,  Sloping  poste- 
riorly, with  a  median  raised  line,  the  surface  finely  granular;  legs  very 
feebly  spined;  claws  with  an  erect  inner  tooth;  the  longer  calcarium 
of  the  posterior  tibia  less  than  half  the  length  of  the  post-basitarsus; 
abdomen  cylindrical,  first  segment  slightly  narrowed  anteriorly,  sub- 
equal  in  length  with  the  second;  third  cubital  cell  slightly  longer  than 
the  second  on  the  radius,  the  recurrent  veins  nearly  in  the  middle  of 
the  cells;  transverse  median  of  the  fore  wings  its  own  length  beyond 
the  basal  vein;  transverse  median  of  the  hind  wings  nearly  intersti- 
tial with  the  cubitus.  Black;  a  rectangular  yellow  spot  on  the  lower 
inner  orbits;  wings  strongly  dusky  with  a  faint  purplish  tinge;  vena- 
tion dark  brown  basaUy,  pale  brown  apically;  abdomen  and  propo- 
deum with  fine  appressed  silvery  pile. 

Guatemala  City,  Guatemala.  Two  males  collected  February,  1912, 
by  W.  P.  CockerelL 

Type.— Cut.  No.  15087  U.S.N.M. 

The  broad  cheeks,  the  flat  thorax,  especially  the  propodeum,  give 
this  insect  a  curious  appearance  and  it  is  likely  that  a  new  genus  will 
have  to  be  made  for  it. 

ARACHNOPHROCTONUS  COCKERELLAS,  new  species. 

This  species  may  be  separated  from  ferrugineua  (Say)  by  the  clear 
wings  and  different  relation  of  the  ocelli. 

Male. — ^Length,  10.5  mm.  Oypeus  gently  convexed,  anterior  mar- 
gin truncate,  the  lateral  margin  rounded;  inner  margin  of  the  eyes 
slightly  emarginate;  the  distance  between  them  at  vertex  is  less  than 
the  distance  between  them  at  the  clypeus;  an  impressed  line  from 
anterior  ocellus  to  between  the  bases  of  the  antennae  (this  line  is  much 
stronger  as  it  nears  the  antennae  and  is  broader  just  in  front  of  the 
ocellus);  the  front  between  the  antennae  raised  into  a  convexed 
mound;  postocellar  line  a  trifle  shorter  than  the  ocellocular  line; 
antennae  longer  than  the  head  and  thorax,  filiform,  third  and  fourth 
joints  subequal  in  length;  posterior  margin  of  the  pronotum  broadly 
arcuately  emarginate;  the  dorsal  aspect  of  the  propodeum  without 
hair  or  pubescence;  posterior  aspect  of  the  propodeum  with  irregu- 
larly scattered  black  hair;  transverse  median  of  fore  wings  intersti- 
tial with  the  basal  vein;  second  cubital  cell  subequal  in  length  with 
the  third  on  the  cubitus;  third  cubital  cell  strongly  narrowed  above 
so  its  length  on  the  radius  is  less  than  the  distance  between  the  second 
recurrent  vein  and  the  second  transverse  cubitus;  transverse  median 
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of  hind  wings  interstitial;  legs  feebly  spined;  all  claws  deft.  Kufo- 
ferruginous;  flagellum,  sutures  of  the  mesothorax,  mesostemuni,  pro- 
podeum  dorsally,  apical  margins  of  the  first  and  second  tergites  and 
the  base  of  the  first  tergite  black;  wings  hyaline,  extreme  tip  dusky; 
venation  strong,  black. 

Gualan,  Guatemala.  One  male  collected  February  12, 1912,  W.  P. 
Cockerell. 

Type.—CeLt.  No.  16028,  U.S.N.M. 

SPISTRON  PORUS  (VU). 

One  specimen  from  Quirigua,  Guatemala. 

SnzUS  OODMANI  Camenn. 

Male  and  female  from  Quirigua,  Guatemala;  two  males  and  one 
female  from  Gualan,  Guatemala,  on  flowers  of  Iresine  paniculata. 

laCROBBBCBEX  TARSALIS,  new  ^edM. 

This  species  falls  in  Handlirsch's  table  nearest  to  monodonta,  but  is 
not  monodonta  or  any  other  subspecies  which  has  been  described 
under  this  head. 

Female. — ^Length,  12  mm.  Labrum  sharply  tapering  to  a  narrow, 
truncate  apex;  clypeus  strongly  convex  medianly;  the  inner  margins 
of  the  eyes  slightly  converging  towards  the  clypeus;  head  finely 
granular  with  a  few  punctures  interspread,  vertex  depressed  later- 
ally; third  antennal  joint  distinctly  longer  than  the  fourth;  meso- 
scutum  shining,  with  distinct,  fine,  separated  pimctures;  scutum 
similarly  pimctured;  propodeum  finely  granular;  tarsal  comb  well 
defined;  second  and  third  tarsal  joints,  reduced  beneath  into  strong 
tubercule;  abdomen  shining,  under  high  magnification,  punctato- 
reticulate.  Black ;  anterior  margin  of  the  clypeus,  sides  of  the  labrum 
posterior  margin  of  the  pronotum,  tubercules,  tegulae,  spot  above, 
spot  on  the  sides  of  the  scuteUum,  metanotum,  transverse  spot  on  the 
dorsal  apex  of  the  propodeum;  apical  bands  on  the  first,  second, 
third,  fourth,  and  fifth  tergites,  yeUoiv  or  yellowish  white;  legs  black; 
apices  of  the  femora,  bases  of  the  tibiae  yeUow;  tarsi  ferruginous; 
wings  hyaline;  venation  pale  brown,  costa  and  stigma  dark  brown. 

Male. — ^Length,  12  mm.  This  agrees  well  with  the  above  de- 
scription of  the  female  in  its  general  structure  and  in  color  markings 
except  that  the  colors  are  greenish  yellow;  the  mesoscutum  has  two 
median  yellow  dots;  the  bands  on  the  tergite  are  broader,  that  on  the 
first  indentate  medianly,  that  on  the  second,  third,  and  fourth  slightly 
produced  medianly;  the  tooth  on  the  second  stemite  low,  with  a  short 
hook  posteriorly;  apical  stemite  sharply  triangular  in  outline. 

Quirigua,  Guatemala,  and  Gualan,  Guatemala.  Described  from 
one  female,  type,  collected  at  flowers  of  Ipomoea  sida^olia,  February 
20,  1912;  and  one  male,  allotype,  collected  at  Gualan,  February  16, 
1912,  by  W.  P.  Cockerell. 

Type.— Ca.t.  No.  16027,  U.S.N.M. 
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SnCTIA  OUATBICALBNSIS*  osw  ipeciM. 

This  species  runs  in  Handlirsch's  table  to  gravdis  Handlirsch,  from 
which  it  may  be  readily  separated,  as  the  following  description  will 
show: 

Female. — ^Length,  13  mm.  Labrum  gradually  narrowing  to  the 
truncate  apex;  clypeus  with  a  strong  median  carina,  the  anterior 
margin  truncate;  third  antennal  joint  a  little  shorter  than  the  fourth 
and  fifth;  anterior  ocellus  in  a  pit;  thorax  closely,  finely  granular; 
anterior  tarsi  flattened,  the  basal  joint  longer  than  the  three  following; 
femora  simple;  legs  feebly  spined;  empodia  large,  well  defined > 
abdomen  shining,  tmder  high  magnification  finely  reticulate;  apical 
tergite  studded  basally  with  a  number  of  strong  spines.  Black; 
clypeus,  labrum,  supraclypeal  area,  antennal  fove»,  inner  margins  of 
the  eyes  almost  to  the  vertex,  a  U*shaped  spot  inclosing  the  oceUi, 
a  line  on  the  posterior  orbits  broader  beneath,  posterior  margin  of  the 
pronotum,  tubercule,  ventral  margin  of  the  pronotum,  a  broad  band 
from  beneath  tegul»  to  the  anterior  margin  of  the  mesepistemum,  a 
band  from  the  median  coxae  to  the  above-mentioned  band,  the  mesepi- 
meron  below,  spot  on  the  sides  of  the  propodetun,  two  marks  on  the 
scutimi,  and  a  transverse  mark  on  the  scuttun  in  front  of  the  scutellum, 
two  spots  on  the  sides  of  the  scuteUimi,  metanotimi,  posterior  margin 
of  the  propodeum,  an  elongate,  longitudinal,  lateral  spot  on  the  first 
tergite,  two  median  subcircular  spots  on  the  same  tergite,  bands  on 
the  second,  third,  fourth,  and  fifth  tergites  which  are  subinterrupted 
medianly  and  with  sublateral  prong  which  projects  anteriorly  to  the 
basal  margin  of  the  tergite,  sides  of  the  last  tergite,  and  all  the  stem* 
ites,  ydhw  or  yeOowish  white;  legs  yellow,  the  femora  above  with  a 
black  line,  and  a  black  spot  on  the  posterior  margin  of  thef  our  anterior 
tibiss,  the  four  posterior  femora  except  where  mentioned  are  ruf o- 
ferruginous;  scape  and  first  flagellar  joint  yellow  beneath,  the  second 
and  following  joints  of  the  flagellum  ferruginous  beneath;  wings 
hyaline;  venation  brown. 

Antigua,  Guatemala,  and  Guatemala  City,  Guatemala.  Described 
from  two  females,  the  type  from  Antigua,  both  collected  by  W.  P. 
Cockerell. 

!ZVp«.— Cat.No.  16026,  U.S.N.M. 

8ILAON  IRBSnnpBS*  new  ^edM. 

Belongs  to  the  group  chUensis  and  is  related  to  mexicanus  Rohwer, 
but  may  be  separated  from  mexican/us  by  the  tridentate  clypeal  lobe. 

Male, — ^Length,  6  mm.  Clypeus  strongly  carinate,  median  ante- 
rior lobe  strongly  tridentate;  head  coarsely,  closely  granular;  posto- 
cellar  line  one-third  longer  than  the  ocellocular  line;  flagellum  thick- 
ening apically,  the  fibrst  joint  slightly  longer  than  the  second,  the 
apical  joint  acuminate  and  slightly  longer  than  the  dorsal  length  of 
the  two  preceding  joints;  mesoscutum  shining,  studded  with  dose, 
well-defined,  medium  sized  punctures;  mesepistemum  coarsely  granu- 
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lar;  scutellum  granular;  dorsal  aspect  of  the  propodeiun  with  irregu- 
lar radiating  striae;  sides  of  the  propodeum  with  fine  striae;  posterior 
aspect  with  irregular,  transverse  striae;  tergites  shining,  with  sparse, 
well-defined  punctures;  the  apical  margin  depressed  about  one-third, 
the  depression  broader  medianly;  apical  tergite  more  coarsely  punc- 
tured than  the  preceding  ones;  apical  stemite  broadly  roimded  to  a 
minutely  emarginate  apex.  Black;  pronotum,  tubercule,  tegulae, 
metanotum,  apices  of  the  four  anterior  femora  (broader  beneath), 
the  four  anterior  tibiae,  the  apices  of  the  tarsi  beneath,  extreme  apex 
of  the  posterior  femora,  and  the  narrow  line  on  the  posterior  tibiae 
and  most  of  the  posterior  tarsi  yeUcmsh]  flageUiun  at  about  the  middle 
brownish;  face,  thorax,  and  depressed  area  on  the  tergites  with  ap- 
pressed  golden  pile;  wings  dusky  hyaline,  the  bases  slightly  darker; 
venation  pale  brown,  costa  and  stigma  dark  brown. 

Gualan,  Guatemala.  Described  from  one  male  collected  on  flow- 
ers of  Iredne  paniculdta,  by  W.  P.  Cockerell. 

Type.— Ceit.  No.  16025,  U.S.N JM. 

TACHTSPHBX  COCKERELLAB,  new  tfodm. 

This  species  is  quite  distinct  by  the  dentation  on  the  clypeus  and 
the  puncturation. 

Male. — ^Length,  8  mm.  Anterior  margin  of  the  clypeus  produced 
in  the  middle,  production  sharply  angled  and  with  a  median  tooth, 
surface  of  the  clypeus  finely  pimctiu'ed  laterally,  with  large  separate 
pimctures  medianly;  above  each  antenna  is  a  faint  carina  which 
extends  dorsally  for  a  short  distance  and  then  ciurves  laterally  imtil 
it  is  tangent  with  a  line  drawn  from  the  antennal  foveae  and  touching 
inner  orbits  of  the  eye  at  the  vertex;  head  with  close  distinct  pimc- 
tures; frontal  median  line  present;  intraocellar  area  divided  by  a 
broad  furrow;  distance  between  the  eyes  at  the  vertex  slightly  shorter 
than  the  length  of  the  third  and  fourth  antennal  joints;  a  Y-shaped 
depression  behind  the  lateral  ocelli;  vertex  more  sparsely  punctured 
than  the  front;  antennae  rather  short,  third  joint  distincUy  shorter 
than  the  fourth;  mesonotimi  sculptured  like  the  front;  scutellum 
more  sparsely  pimctured  than  the  mesonotum;  dorsal  aspect  of  the 
propodeum  rather  coarsely  pimctato-reticulate,  posterior  aspect  of 
the  propodeum  perpendicular  but  not  sharply  separated  from  the 
dorsal  aspect,  finely,  transversely  striato-pimctate;  longer  calcariiun 
of  the  posterior  tibiae  about  tlu*ee-fourths  the  length  of  the  hind 
basitarsus;  abdomen  shiny;  the  apical  margin  of  the  first  three  ter- 
gites depressed  more  than  one-third  the  length  of  the  segment;  apical 
ventral  segment  deeply,  arcuately  emarginate,  the  lobes  narrow, 
pointed  at  the  apex.  Black;  abdomen  rufous;  the  apical  three  joints 
of  the  hind  tarsi  piceous;  head  and  thorax  densely  clothed  with  gray 
pubescence;  wings  dusky  hyaline;  costa  and  stigma  dark  brown; 
venation  pale  brown. 
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Amatitlan,  Guatemala.  Described  from  two  males  collected  by 
W.  P.  Cockerell,  February,  1912.  Type  collected  February  5,  para^ 
type,  without  definite  date. 

Type.— Ce^t.  No.  15086,  U.S.N.M. 

NOTOGONIDBA  STSRNALIS,  new  fpectos. 

Of  the  described  species  this  species  comes  nearest  to  heata  Came- 
ron, but  may  be  separated  from  that  species  by  having  the  scape 
distinctly  longer  than  the  second  and  third  joints. 

Male. — ^Length,  7  mm.  Clypeus  carinate  medianly,  the  median 
portion  produced  into  a  broad,  low  lobe;  frontal  ridges  strong;  third 
antennal  joint  slightly  shorter  than  the  fourth;  eyes  separated  at 
the  vertex  by  a  distance  slightly  longer  than  the  length  of  the  second 
and  third  antennal  joints;  depression  behind  the  oceUi  not  sharply 
defined;  head  very  finely  granular,  opaque;  thorax  finely  granular, 
opaque;  propodeum  slightly  more  coarsely  granular;  the  dorsal  and 
posterior  surfaces  separated  by  a  sharp  carina  which  is  emarginate 
medianly;  the  posterior  face  without  striae;  legs  feebly  spined,  the 
longer  calcarium  of  the  posterior  tibiae  subequal  in  length  with  the 
basitarsis;  second,  third,  and  fourth  stemites  with  coarse,  reddish  hair 
near  the  middle;  this  hair  is  denser  on  the  third  stemite;  apical 
stemite  broad,  nearly  truncate,  lateral  angles  rounded  and  in  the 
middle  very  slightly  emarginate;  third  cubital  cell  slightly  longer 
than  the  second  on  the  radius.  Black;  covered  with  a  fiae  gray  pile 
which  on  abdominal  segments  takes  the  form  of  apical  bands,  and 
is  denser  on  the  posterior  aspect  of  the  propodeimi,  and  the  face 
below  the  crest;  wings  hyaline,  with  a  strong  purplish  tinge,  apices 
dusky;  venation  pale  brown  except  the  costa  and  stigma  which  are 
black. 

Gualan,  Guatemala.  Described  from  one  male  collected  February 
15,  1912,  by  W.  P.  Cockerell. 

Type.— Cat.  No.  16023,  U.S.NJ^. 

NTSSON  (BRACHTSTBGUS)  OUATBMALBNSIS.  new^edM. 

DiflFers  from  Nysson  zapoiecus  Cresson,  as  described  by  him,  in  the 
color  of  the  legs. 

Female. — ^Length,  7  mm.  Anterior  margin  of  the  clypeus  gently 
roimded,  surface  obscured  with  dense  pubescence;  frontal  carina 
short,  extending  about  half  the  distance  from  the  bases  of  the  antennae 
to  the  anterior  ocellus;  head  finely  granular  with  lai^e,  distinct,  sepa- 
rate punctures  interspread;  anterior  ocellus  lai^er  than  lateral  oceUi; 
inside  of  each  lateral  ocellus  is  a  raised  tubercule;  postoceUar  line 
slightly  longer  than  the  oceUocular  line;  antenna  thickened  apically, 
the  third  joint  slightly  longer  than  the  fourth;  lateral  anterior  margin 
of  the  pronotimx  dentate;  mesonotum  bipimctate,  surface  with  very 
small,  distinct  pimctures,  the  large  pimctures  are  separate  and  distinct; 
the  large  pimctures  on  the  scutellum  are  confluent;  mesepisternum 
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coarsely  reticulate;  dorsal  aspect  of  the  propodeom  with  obfique 
longitudinal  carinae,  posterior  face  witli  the  usual  Vnahaped  fovea; 
abdomen  opaque  with  a  number  of  lai^e  separate  punctures;  legs  of 
the  normal  type;  pygidium  about  one  and  one-third  times  as  long  as 
the  basal  width,  gradually  narrowed  to  a  subtruncate  apex;  Huid 
cubital  cell  on  the  radius  but  little  shorter  than  the  distance  between 
the  second  transverse  cubitus  and  the  first  recurrent  vein.  Black; 
margin  of  the  pronotimi,  tubercule,  a  line  on  the  anterior  portion  of 
the  scutellum;  narrowed  apically  bands  on  the  first  to  the  fourth  s^- 
mentSy  interrupted  on  the  second  and  fifth,  yellowish  white;  I^;s 
black,  the  four  anterior  femora  beneath  and  the  posterior  femora 
entirely  rufous;  head  and  thorax  with  dense,  appressed,  silvery  pile; 
wings  dusky  hyaline,  iridescent;  venation  dark  brown. 

Amatitlan,  Guatemala.  Described  from  one  female  collected  by 
W.  P.  Cockerell,  February,  1912. 

Type.— CAt.  No.  15083,  U.S.N.M. 

NOTOOliOSSA  PntURA,  new  ipecies. 

Judging  from  the  descriptions  this  species  is  closely  allied  to  argent 
teopUosus  Cameron  but  may  be  easily  separated  from  it  by  the  squamae 
which  have  the  inner  posterior  margin  lobate  with  the  lobe  extending 
posteriorly  beyond  the  curved  spine. 

Female. — Length,  4  mm.  Anterior  margin  of  the  cl3rpeus  truncate 
in  the  middle,  biemarginate  laterally  so  there  is  a  latereJ,  triangularly- 
shaped  tooth;  cl3rpeus  sparsely  punctured;  the  interantennal  line 
slightly  shorter  than  the  antennocular  line;  head  subshiny  with  weD 
separated,  distinct,  medium  sized  punctures;  ocelli  in  a  low  triangle; 
the  ocellocular  line  distinctly  shorter  than  the  interocellar  line;  innc^ 
orbits  slightly  depressed  and  more  sparsely  punctured  than  the  rest  of 
the  head ;  antennae  short,  the  third  antennal  joint  slightly  longer  than 
the  fourth;  anterior  margin  of  the  pronotum  sharply  carinate,  intei^ 
rupted  in  the  middle,  laterally  subdentate;  mesonotiun  sculptured 
like  the  head;  mesepistemum  shiny,  pxmctate  above,  striato-punc- 
tate  below;  squamae  and  spines  about  as  in  argenteopilosus  Cameron ' 
but  differs  as  mentioned  above;  dorsal  aspect  of  the  propodeum  with 
five  obUque  carinae;  posterior  aspect  of  the  propodeum  defined  later- 
ally by  sharp  carinae,  transversely  striato-punctate;  the  median  fovea 
Unshaped  with  the  carina  from  its  apex  to  the  ventral  aspect  of  the 
posterior  face;  anterior  femora  simple;  bases  of  four  posterior  tibiae 
rather  coarsely  spined,  the  longer  calcarimn  of  the  posterior  tibiae  but 
little  shorter  than  the  post-basitarsis;  abdomen  shiny  with  distinct 
well  separated  punctures,  basal  segment  depressed  in  the  middle; 
pygidiiun  broad,  the  surface  rugose,  the  apex  narrowly  rounded. 
Black;  mandibles,  apex  of  scape,  pronotiun,  tubercules,  two  spots  on 

1  Figured  on  pi.  9,  fig.  asa,  BloL  Cnitr.-AnMr.,  voL  2,  Hym. 
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the  scutellum,  narrow  lateral  spots  on  the  first  to  fourth  tergites,  the 
apices  of  the  four  anterior  femora  beneath,  the  four  anterior  tibiae 
except  a  line  above,  basal  spot  on  the  posterior  tibiae  externally, 
yeUcw;  tegula  piceous;  sqamae,  spines,  and  calcaria  pallid ;  flagellum 
beneath,  the  three  apical  joints  above  and  the  anterior  tarsi  fuscous; 
wings  hyaline,  faintly  dusky,  strongly  iridescent;  venation  dark 
brown;  apical  abdominal  segment  bright  red. 

Male. — ^Length,  3.5  mm.  A  single  specimen  which  for  the  time 
being  may  be  considered  as  the  male  of  the  species,  differs  from  the 
female  as  described  above  in  the  following  characters:  The  fovea  of 
the  posterior  face  of  the  propodexun  V-shaped,  the  apex  of  the  V 
being  almost  at  the  ventral  margin  of  the  posterior  aspect  of  the 
propodeum;  pronotum,  tubercules  and  scutellxun  black;  the  four 
anterior  tibiae  and  tarsi,  the  base  of  the  posterior  tibiae  and  the  pos- 
terior tarsi  yellow  (the  tarsi  are  rather  paler).  The  apical  dorsal 
segment  of  the  abdomen  angularly  notched,  the  lobes  trianguhir  in 
outline. 

The  spots  on  the  second,  third,  and  fourth  tergites  may  be  wanting 
or  incomplete. 

Quirigua,  Guatemala.  Described  from  three  females  and  one 
male  collected  by  W.  P.  Cockerell,  February,  1912,  bearing  the  fol- 
lowing note,  ''nesting  in  sand." 

Type.— Ceit.  No.  15085,  U.S.N.M. 

RHOPALUM  OPACX7M,  new  species. 

Differs  from  Rhopalum  spinigerus  Cameron  by  the  absence  of  the 
spines  on  the  anterior  femora  and  other  characters,  nor  will  it  agree 
with  the  description  of  Rhopalum  angidicoUe  Cameron,  being  easily 
distinguished  from  this  species  by  the  pale  four  anterior  femora. 

Male. — Length,  4  mm.  Anterior  margin  of  the  clypeus  regularly 
rounded,  without  teeth;  distance  between  the  eyes  at  the  clypeus  sub- 
equal  with  the  length  of  the  second  and  third  antennal  joints;  head 
finely  granular;  an  impressed  line  from  the  anterior  ocellus  to  between 
the  bases  of  the  antennae;  ocelli  in  an  equilateral  triangle;  post- 
ocellar  line  distinctly  shorter  than  the  ocellocular  line;  third  antennal 
joint  much  shorter  than  the  fourth;  pronotimi  long,  rounded  ante- 
riorly, neither  dentate  nor  carinate;  thorax  opaque,  finely  granular; 
the  suture  between  the  metanotum  and  the  propodexun  strongly 
foveolate;  propodeum  finely  granular;  the  four  anterior  legs  normal, 
the  posterior  tibiae  strongly  curved  beyond  the  basal  fourth,  posterior 
basitarsis  curved  basally,  subequal  in  length  with  the  two  following 
joints;  petiole  not  strongly  nodose,  not  as  long  as  the  two  following 
segments  combined;  first  recurrent  vein  slightly  beyond  the  middle 
of  the  first  cubital  cell;  first  transverse  cubitus  straight,  not  oblique. 
Black;  mandibles,  palpi,  scape,  flagellimi  beneath,  tubercules,  the 
apical  lateral  margin  of  the  third  tergite,  the  anterior  legs,  inter- 
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mediate  trochanters,  femora  and  tibiae  beneath  and  spot  on  the  pos- 
terior trochanters  yellowish;  intermediate  tarsi  and  basal  fourth  of 
posterior  tibiae  pallid;  wings  hyaline,  very  slightly  dusky,  strongly 
iridescent;  venation  dark  brown. 

Quirigua,  Guatemala.  Described  from  one  male  collected  by 
W.  P.  Cockerell,  February,  1912. 

ryp6.— Cat.  No.  15084,  U.S.N31. 

TRTPOZTLON  AZTKCUM  Sniatore. 

One  female  from  Quirigua,  Guatemala. 

TRTPOZTLON  MBXICAlfUM  SauMore. 

One  female  from  Quirigua,  Guatemala,  February,  1912. 
Prof.  T.  D.  A.  Cockerell  has  described  this  specimen  as  follows: 
''  Length  about  20  mm. ;  anterior  wing  about  12 ;  shining  black,  the 
front  dull  and  rugose;  clypeus  longitudinally  carinate,  its  lower 
lateral  corners  angled;  sides  of  face,  and  inferior  orbits  behind,  with 
shining  silvery  hair;  mandibles  ferruginous;  antennae  entirely  black; 
emargination  of  eyes  very  deep ;  meso thorax  with  very  fine  punctures, 
scutellmn  almost  impimctate  on  disk;  hair  of  front,  vertex,  occiput 
and  thorax  short,  scanty,  and  black;  metathorax  smooth  and  shining, 
with  very  feeble  minute  pimctiu*es,  and  a  slight  median  groove,  but 
the  posterior  part  finely  obliquely  striate;  tegulae  shining  black; 
wings  dark  fuliginous,  with  a  purple  iridescence;  basal  nervure  falling 
short  of  transverse  medial;  stigma  very  small;  marginal  cell  long, 
pointed  at  apex,  angled  beneath  near  middle;  only  two  submarginal 
cells,  the  first  extremely  long,  receiving  first  recurrent  nervure  some 
distance  from  end;  second  about  half  as  large  as  first,  about  half  as 
wide  above  as  below,  receiving  second  reciurent  nervure  about  one- 
foiu*th  of  its  length  from  base;  outer  angle  formed  by  second  recur- 
rent on  joining  second  submarginal  cell  an  acute  angle;  outer  nervures 
of  third  discoidal  and  second  submarginal  <)ell  evanescent;  legs  black, 
with  the  apical  half  of  hind  basitarsi,  and  the  three  following  joints 
silver-white,  with  a  creamy  tint  in  some  lights;  last  joint  of  hind  tarsi 
with  the  base  pale  reddish,  the  apical  part  dark;  hind  spm*  bent; 
abdomen  petiolate,  elongate,  smooth  and  shining,  about  3  mm.  wide 
in  middle;  a  depression  between  first  and  second  segments  dorsally; 
no  pygidial  area;  apical  segment  carinate;  last  vent]:al  segment  with 
fine  light  brownish  tomentum  and  long  erect  hairs." 

TRACHTPUS  MBXICANUS  (Cameron). 

Specimen  from  Quirigua,  Guatemala,  collected  February  15,  1912, 
on  Pontederia  cordaia. 

CBRCERIS  IRBSnnDES,  new  apedes. 

This  species  does  not  agree  with  any  of  the  species  described  by 
Cameron,  and  as  it  is  a  male  its  affinities  can  not  be  easily  ascertained. 

M(ile. — ^Length,  6  mm.  Clypeus  flat,  the  anterior  maigin  tri- 
crenulate,  the  lateral  margin  with  strong  tuft  of  hair;  supraclypeal 
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tubercule  poorly  defined;  postocellar  line  shorter  by  the  width  of  the 
lateral  ocellus  than  the  ocellocular  line;  pedicellum  globose;  third 
antennal  joint  about  one-fifth  longer  than  the  fourth;  head  closely, 
sometimes  confluently  punctured;  mesonotum  with  distinct,  well- 
defined,  lai^e  pimctures;  mesepisternum  with  the  pimctures  less 
distinct  and  closer  than  those  on  the  scutum;  propodeal  inclosure 
smooth,  imptmctate,  divided  by  a  median  furrow;  the  rest  of  the  pro- 
podeum  punctured  similar  to  the  scutum  but  more  sparsely  so;  first 
tergite  sparsely  punctured  with  laige,  deep,  weU-defined  punctiu-es; 
pygidium  slightly  narrowing  apically,  elongate  oval  in  outline,  apex 
subtruncate.  Black;  clypeus,  sides  of  face  up  to  the  top  of  the 
antennal  foveae,  scape  beneath,  two  spots  on  the  pronotum,  line  on  the 
Bcutellum,  line  on  the  metanotum,  the  four  anterior  tibiae  and  tarsi, 
the  basal  third  of  the  posterior  tibiae,  two-thirds  of  the  posterior 
basitarsis,  bands  on  the  first,  second,  fourth,  fifth,  and  sixth  tei^tes, 
and  lateral  spots  on  the  third  tergite,  yellow;  the  bands  on  the  first 
and  second  tergites  are  much  wider  than  those  on  the  following  ter- 
gites;  head  and  thorax  with  gray  hair;  wings  subhyaline,  the  area  be- 
yond the  basal  vein  and  above  the  cubitus  dusky;  venation  including 
stigma  dark  brown;  flagellum  orange  colored  beneath. 

Gualan,  and  Guatemala  City,  Guatemala.  Described  from  two 
females  from  the  first  mentioned  locality,  one  of  which  was  collected 
at  the  flowers  of  Iresine  paniculata  and  is  chosen  as  the  type;  the  other 
was  collected  February  18, 1912;  and  one  male  from  the  latter  men- 
tioned locality,  all  collected  by  W-  P.  Cockerell. 

Type.— CsLt.  No.  16024,  U.S.N.M. 
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REPORT  ON  ROTATORIA  FROM  PANAMA  WITH  DESCRIP- 
TIONS OF  NEW  SPECIES. 


By  Habby  K.  HABBiNOy 

Custodian  of  Rotatoria,  United  States  National  Mueevm, 


INTRODUCTION. 

This  report  is  based  on  a  large  number  of  collections  made  by  Dr. 
C.  Dwight  Marsh  during  the  months  of  January  and  February;  1912. 
That  no  complete  picture  can  be  given  of  the  rotatorian  fauna  of  the 
Isthmus  of  Panama  is  self-evident;  as  all  the  collections  were  made 
during  the  dry  season  and  but  very  little  material  was  narcotized,  so 
that  the  contractile  forms  were  with  few  exceptions  unrecognizable. 
However,  the  loricate  species  were  abundant  and  furnished  interesting 
material.  The  Isthmus  is  not  a  specially  favorable  collecting  ground 
for  aquatic  invertebrates,  as  there  are  no  lakes  and  but  few  permanent 
pools;  nevertheless  it  will  be  seen  from  the  list  of  Rotatoria  that  when 
suitable  conditions  are  present  the  fauna  is  both  abundant  and  varied. 

The  following  extract  from  Marsh  *  will  give  some  idea  of  the  envi- 
ronment: 

The  continental  divide  is  close  to  the  southern  shore  of  the  Isthmus.  From  the 
summit  of  the  divide  to  high  tide  on  the  Pacific  side  is  only  about  6  miles.  The  slope 
consequently  is  very  steep  and  whatever  water  falls  runs  away  almost  immediately. 
During  the  season  when  the  collections  were  made  there  was  practically  no  rain  on  this 
slope,  so  that  it  was  difficult  to  find  any  fresh  water.  Consequently  nearly  all  the 
collections  on  the  southern  slope  within  the  limits  of  the  Canal  Zone  were  made  either 
in  water  which  had  been  artificially  impounded  or  in  the  standing  water  in  the  deeper 
parts  of  streams  that  were  otherwise  dry. 

The  northern  slope  extends  from  the  divide  to  the  Atlantic,  a  distance,  in  a  straight 
line,  of  something  over  30  miles.  Two  considerable  rivers  come  into  the  Canal  Zone 
from  this  slope,  the  Bio  Chagres  and  Rio  Trinidad.  On  the  lower  reaches  of  these 
rivers,  and  this  is  especially  true  of  the  Trinidad,  are  extensive  swamps.  The  Chagres 
is  a  swift-flowing  stream,  sometimes  torrential  in  character,  and  does  not  furnish  a 
suitable  environment  for  any  extensive  development  of  plankton  organisms.  The 
swamps  form  a  suitable  environment  for  plankton,  but,  connected  together  as  they  are, 
would  not  lead  one  to  expect  any  great  variety. 

Gatun  Lake  will  eventiully  be  a  large  body  of  water  with  a  surface  of  164  square 
miles  and  a  depth  of  47  feet.    At  the  time  the  collections  were  made  the  lake  was  very 

>  Manh,  C.  Dwight,  Report  on  fresh-water  Copepoda  from  Panama  with  descriptions  of  new  species. 
Smiths.  Misc.  CoU.,  yol.  01,  No.  3, 1913. 
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small.  Especially  careful  collections  were  made  in  this  lake  and  in  the  neighboring 
waters  and  in  sufficient  numbers  to  give  a  good  idea  of  its  flora  and  fauna. 

There  are  no  natural  lakes  in  the  Canal  Zone;  the  Canal  Commission,  however,  has 
built  for  sanitary  purposes  a  series  of  reservoirs  and  these,  having  been  in  existence  for 
a  considerable  period,  may  be  considered  as  lakes.  Only  the  following  three  yielded 
Rotatoria  in  any  considerable  number:  Bio  Grande,  built  in  1906,  elevation  240  feet, 
depth  50  feet;  Camacho,  built  in  1907,  elevation  370  feet,  depth  45  feet;  and  Carabali 
or  Goigona,  built  in  1906,  elevation  76  feet,  depth  10  feet.  While  the  Bio  Grande  is 
considered  as  constructed  in  1906,  it  is  really  an  old  French  reservoir  which  was  built 
some  time  between  1882  and  1889  and  has  had  a  continuous  existence  since  that  time; 
it  covers  an  area  of  72.77  acres. 

These  reservoirs  were  made  by  constructing  dams  in  places  where  the  waters  of  small 
streams  could  be  impounded.  The  beds  were  cleared  and  after  construction  tiie  shores 
were  kept  clear  of  vegetation  to  a  distance  of  50  or  more  feet  from  the  margin.  The 
reservoirs  were  aU  "plankton-poor."  This  is  what  would  be  expected  from  the 
environment,  which  produces  permanent  bottom  stagnation.  In  cold  climates  the 
bottom  waters  of  lakes  have  a  more  or  less  complete  stagnation  in  the  summer  and  in 
winter,  the  stagnation  being  more  complete  in  the  smaller  bodies  of  water  in  which 
winds  have  no  opportunity  to  produce  bottom  currents,  but  in  spring  and  in  fall, 
because  of  the  change  in  temperature,  there  is  a  complete  overturning  of  the  water. 
No  such  change,  of  course,  takes  place  under  the  constant  temperature  conditions  of 
the  Canal  Zone,  so  that  only  the  surface  water  contains  the  oxygen  which  is  necessary 
for  the  life  of  plankton  oiganisms.  While  the  foregoing  statement  is  true  in  regard  to 
the  general  conditions  of  the  waters  of  the  reservoirs,  it  must  not  be  understood  as 
meaning  literally  that  the  oxygen  content  always  diminishes  in  exact  ratio  to  the 
depth;  local  and  meteorological  causes  may  produce  some  modifications  of  the  general 
statement.  This  has  been  discussed  by  Downes,  who  gives  a  series  of  charts  of  dis- 
solved oxygen.* 

For  preserving  the  collections  two  different  mixtures  of  alcohol  and 
formalin  solution  were  used  by  Doctor  Marsh,  one  of  equal  parts  of  50 
per  cent  alcohol  and  5  per  cent  formaUn,  another  of  equal  parts  of  75 
per  cent  alcohol  and  5  per  cent  formalin.  In  the  matter  of  producing 
recognizable  material  of  the  illoricate  species  of  Rotatoria  they  are 
on  the  same  footing;  only  narcotizing  will  do  that.  But  an  alcoholic 
mixture  is  far  better  for  the  subsequent  sorting  out  of  the  material, 
which  necessarily  contains  a  certain  amoimt  of  plant  dfibris;  if  a 
straight  formaUn  solution  is  used,  this  d6bris  sticks  to  the  aniTnals  so 
that  it  is  almost  impossible  to  clean  them.  An  alcoholic  preservative, 
on  the  contrary,  leaves  everything  free  and  it  is  a  comparatively 
simple  matter  to  pick  out  the  animals.  The  strength  of  tie  alcohol 
does  not  appear  to  be  very  important;  probably  75  per  cent  alcohol 
is  as  good  as  any. 

To  facilitate  reference  the  localities  yielding  large  collections  of 
Rotatoria  are  numbered  as  below  and  the  number  added  in  parenthesis 
after  the  record  of  each  species. 

1.  From  the  railroad  bridge  over  water  in  Black  Swamp;  now 
submei^ed  in  Gatun  Lake. 

1  Downes,  J.  R.,  A  study  of  the  water  supplies  of  the  Isthmus  of  Panama.    Proc.  Canal  Zone  Med.  Ass., 
Mount  Hppe,  C.  Z.,  voL  8,  pp.  13»-150, 7  pis. 
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2  Pool  covered  with  algae,  near  the  railroad,  between  Black 
Swamp  and  Gatun;  now  submerged  in  Gatun  Lake. 

3.  Creek  flowing  into  Camacho  Reservoir;  clogged  with  weeds 
covered  with'Nostoc,  etc. 

4.  Stagnant  pool  at  the  end  of  C&ial  cut,  Empire.  At  the  time 
the  collections  were  made  it  was  nearly  dry  and  green  with  algae; 
when  filled  the  pool  is  probably  6  or  6  feet  deep. 

5.  Rio  Grande  Reservoir,  near  the  railroad  bridge. 

6.  Rio  Grande,  coUections  from  the  river. 

7.  Pond  west  of  Rio  Chagres  at  Bohio.  Formed  by  a  dam  built 
by  the  French.  Water  lilies  along  shore;  the  collections  were  made 
in  the  middle,  where  the  water  was  clear. 

8.  Pond  east  of  the  Canal,  east  of  Empire.  About  2  acres  in 
area;  surrounded  by  grass  growing  out  from  the  shore  in  such  masses 
that  it  will  nearly  support  the  weight  of  a  mai^. 

9.  Rio  Trinidad,  below  Agua  Clara,  about  1  mile  from  mouth; 
now  part  of  Gatun  Lake. 

10.  Rio  Trinidad,  just  above  Agua  Clara;  now  part  of  Gatun  Lake. 

11.  Rio  Trinidad,  opposite  Escoval,  in  weeds  along  shore;  now 
part  of  Gatun  Lake. 

12.  Pond  north  of  fill  work  at  Miraflores;  really  back  water  of 
Rio  Camitillo. 

LIST  OF  THE  SPECIES  COLLECTED. 

ROTOMMATA  AtTRTTA  (MttUer). 

A  single  recognizable  specimen  in  a  collection  from  a  pond  north 
of  the  fill  work  at  Miraflores,  formed  by  back  water  of  Rio  Camitillo 
(2). 

NOTOMMATA  CERBERUS  (OMse). 

Several  specimens,  of  which  one  was  fully  extended,  occurred  in  a 
creek  flowing  into  Camacho  Reservoir  (3). 

NOTOMMATA  COPEUS  Ebrenberg. 

Conmion  in  a  slow  stream  in  garden  of  Isthmian  Canal  Commis- 
sion, Empire;  also  in  s,  collection  from  the  railroad  bridge  over 
Black  Swamp  (1). 

NOTOMMATA  PSBT7DOCERBERU8  de  Beauduuiip. 

A  single  specimen  from  a  pool  near  the  railroad,  between  Black 
Swamp  and  Gatun  (2);  another  from  Rio  Trinidad,  collected  just 
above  Agua  Clara  (10). 

NOTOMMATA  TORULOSA  (Dujardin). 

One  specimen,  identified  by  the  trophi,  from  a  stagnant  pool  by 
the  railroad,  north  of  bridge  over  Black  Swamp. 
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PLSUROTROCH4  SORDIDA  (Qmm). 

Proale$  9ordida  Gossb,  Hudson  and  Gosse,  Rotifera,  1886,  vol.  2,  p.  37,  pi.  18,  ^.  7. 
A  single  specimen^  witb  some  doubt  referred  to  this  species,  from 
a  pool  near  the  ridlroad,  between  Black  Swamp  and  Gatun  (2). 

DIASCmZA  AUSIC17LATA  (MflUw). 

DioMftiai  laeinulaia  Lbvandbr,  Acta  Soc.  Flora  Fauna  Fennica,  vol.  12,  No.  3, 
1894,  p.  43. 

A  few  specimens  from  Bio  Trinidad,  just  above  Agua  Clara  (10). 

DIASCmZA  VORflCATA  (Bhmbefi). 

Dia$chiza  caeca  Dixon-Nuttall  and  Frbsmak,  Joum.  Royal  Micr.  Soc.,  1903,  p. 
134,  pi.  4,  fig.  11. 

A  few  specimens  from  each  of  the  following  localities:  Creek  flow- 
ing into  Camacho  Beservoir  (3);  Bio  Trinidad,  in  weeds  along  shore 
at  Agua  Clara  (10)  and  Escoval  (11). 

DIASCmZA  OmBA  (Ehrenbof). 

In  creek  flowing  into  Camacho  Beservoir  (3) ;  not  abundant. 

DIASCmZA  ORAOLIS  (Ehrenbof). 

A  few  specimens  in  the  same  collection  as  Diasehiza  gibba  (3). 

MONOBOCATA  ORBIS  (MflUer). 

MonoTnmata  Umgi$eta  Babtsch,  Jahresh.  Naturk.  WQrttembeig,  vol.  26,  1870,  p. 
344. 

A  few  specimens  from  a  pool  near  the  railroad,  between  Black 
Swamp  and  Gatun  (2);  also  from  creek  flowing  into  Camacho  Beser- 
voir (3)  and  in  Bio  Trinidad,  at  Escoval  (11). 

DICRANOPHORUS  FORCIPATUS    (MllUer). 

Dtglenaforcipata  Ehrbnbbro,  Abh.  Akad.  WIbb.,  Berlin  (for  1831),  1832,  pp.  137, 

164,  pi.  4,  fig.  10. 
TDiglem  grandU  Ehrbnbbro,  Abh.  Akad.  WIbb.,  Berlin  (for  1831),  1832,  p.  137. 

Typical  specimens  of  this  species  occurred  in  the  following  localitieB: 
Slow  stream  in  garden  of  Isthmian  Canal  Commission,  Empire; 
pool  between  Black  Swamp  and  Gatun  (2) ;  creek  flowing  into  Camacho 
Beservoir  (3) ;  stagnant  pool  at  Empire  (4) ;  Bio  Grande  Beservoir 
(5);  Bio  Grande,  river  (6).  Specimens  with  straight  toes,  about 
65  ft  long,  agreeing  with  published  figures  of  D.  grandis,  were  foimd 
in  Bio  Trinidad  (9)  and  a  stream  in  garden  of  Isthmian  Canal  Com- 
mission, Empire.  As  far  as  could  be  determined  from  the  partly 
contracted  specimens,  they  agreed  with  a  single  specimen  collected 
near  Boston  and  sent  me  for  comparison  by  Mr.  Bousselet,  who 
informs  me  that  he  has  always  considered  D.  gra/ndis  a  synonym 
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of  D.farcipaius.    The  trophi  of  the  Panama  specimens  are  identical 
with  those  of  typical  specimens  of  D^fordpatus. 

ENCBNTRUM  FEUS  (MOller). 

Vorticellafelis  MUllbr,  Venn.  Terr.  Fluv.,  vol.  1,  pt.  1, 1773,  p.  108. 
Digknafelis  Bilfinoeb,  Jahreah.  Naturk.  Wlirttembeig,  vol.  50,  1894,  p.  46. 

Common  in  a  stagnant  pool,  Empire  (4).  WHle  the  specimens 
were  partly  contracted,  the  trophi  make  the  determination  reasonably 
certain. 

BRACmONUS  AnOULAKIS  CAUDATUS  B«mto  and  Daday. 

From  the  following  locaUties:  Stagnant  stream  under  old  bridge, 
Old  Panama  (probably  Rio  Alcorobo),  common  j  Gatun  Lake, 
enormous  numbers;  pond  at  Bohio  (7),  very  abimdant;  Carabali 
(Gorgona)  Reservoir,  common;  Bayou  of  French  Canal,  about  2 
miles  south  of  Gatun,  common;  pond  at  Miraflores  (12),  common. 

BKACHIOlfUS  BTTDAPBSmiXNSIS  Daday. 

Specimens  agreeing  with  material  collected  here  at  Washington 
were  common  in  Carabali  (Gorgona)  Reservoir. 

BRACHIOHUS  CAPSUUILORX7S  PaOai. 

The  form  with  posterior  spines  (B.  laJceri  MiUler)  is  conmion  on 
the  Isthmus;  the  strongly  asymmetric  foot  tube  is  abnormally 
developed,  the  left  spine  being  sometimes  as  long  as  the  postero- 
lateral spines;  the  median  anterior  spines  are  also  longer  than  usual. 
This  form  occurs  in  the  following  collections:  Stagnant  stream  under 
old  bridge,  Old  Panama,  common;  Gatun  Lake,  enormous  numbers; 
Mindi  Reservoir,  few;  Rio  Grande  Reservoir  (5),  few;  Rio  Grande 
(6),  few;  pond  at  Miraflores  (Rio  CamitiUo)  (12),  common. 

The  spineless  form  (B.  urceolaris  Mtiller)  occurred  in  great  abun- 
dance in  a  sluggish  stream  partly  filled  with  grass,  in  the  savannas 
between  Panama  and  Old  Panama. 

BRACmonus  DOLABRATUS,  new  apectea. 
Plate  16,  figs.  1-2. 

While  showing  a  certain  resemblance  to  B.  angularis  Gosse,  this 
species  has  a  number  of  peculiarities  that  entitle  it  to  specific  rank. 
At  the  junction  of  the  dorsal  and  ventral  plates  of  the  lorica  there 
are  two  blunt  lateral  spines  or  knobs  and  a  similar  pair  at  the  postero- 
lateral angles.  They  are  always  slightly  asymmetric  and  very  varia- 
ble; the  form  figured  may  be  considered  an  average  one.  On  each 
side  of  the  foot  opening  is  a  hammer-shaped  spine,  frequently  with 
small  posterior  spicules  or  setae;  it  is  possible  that  they  are  always 
present  in  the  living  animal,  and  that  they  may  have  been  destroyed 
by  the  preservative.  The  egg  is  carried  by  the  parent  and  always 
84848**— Proc.N.M.vol.47— 14 84 
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rests  upon  the  dorsal  points  of  the  foot  spines,  as  shown  in  the  lateral 
view.  The  anterior  edge  of  the  dorsal  plate  is  strongly  convex  and 
has  a  single  pair  of  spines  at  the  side  of  the  antennal  sinus;  the  ventral 
edge  has  a  wide  and  shallow  median  notch.  Both  dorsal  and  ventral 
plate  is  moderately  convex.  The  lateral  antennae  are  imusually 
stout  and  project  through  simple  holes  in  the  dorsal  plate,  very  close 
to  the  edge  of  the  lorica. 

Total  length  of  lorica,  105  /z;  width  over  lateral  spines,  100  ft; 
width  of  anterior  edge,  60  ji;  depth  of  body,  42  fi. 

Type. — Cat.  No.  16570,  U.S.N.M.,  from  a  pond  west  of  Rio  Chagres, 
at  Bohio,  where  the  species  is  conmion. 

BRACHIOlfUS  FALCATUS  ZmthaxUm. 

This  excessively  variable  species  occius  on  the  Isthmus  in  an 
almost  infinite  variety  of  forms.  It  is  recorded  from  the  following 
locaUties:  Stagnant  stream  under  old  bridge,  Old  Panama,  abundant; 
Gatim  Lake,  enormous  numbers;  Mndi  Reservoir,  few;  bayou  of 
French  Canal,  2  miles  south  of  Gatun,  oonmion. 

BRACmOlfUS  PATULUS  Mflller. 

Brathionui  mUUaris  Ehrenbsbo,  Abh.  Akad.  Wim.,  Berlin  (for  1833),  1834, 
p.  199. 

A  very  small,  but  otherwise  normal  form  occurs  occasionally  on 
the  Isthmus:  Stagnant  stream  under  old  bridge,  Old  Panama,  few; 
stagnant  pool  at  Empire  (4),  common;  back  water  of  Rio  Chagres  at 
Las  Bocas  del  Gatun,  few. 

BRACHIOlfUS  PATULUS  MACRACAHTHXTS  (Diidsy). 

Plate  17,  fig.  1. 

NoUu8  mUitana  macraearUhta  Dadat,  ZoolQgica,  Heft  44,  1905,  p.  119,  pi.  7, 
figs.  3-^. 

This  form  is  common  in  weedy  ponds  everjrwhere  in  the  Canal 
Zone.  A  peculiarity  in  the  position  of  the  lateral  antennae  deserves 
notice;  in  the  typical,  short-spined  form  the  antennae  are  on  the  inner 
edge  of  the  lateral  spines,  as  figured  by  Cohn,  while  in  macracanthus 
they  are  on  the  spines,  about  one-third  the  length  of  the  spine  from 
the  posterior  end,  where  there  is  a  decided  ''knee.*'  In  Daday's 
figure  a  projecting  knob  is  shown,  which  is  no  doubt  the  antenna, 
or  rather,  it  is  in  the  position  of  the  antenna.  The  form  macron 
carUhus  was  found  in  collections  from:  Stagnant  stream  under  old 
bridge.  Old  Panama  (probably  Rio  Alcorobo),  common;  slough  in 
savannas  near  police  station  on  road  to  Old  Panama,  common; 
Gatim  Lake,  abundant;  creek  flowing  into  Camacho  Reservoir  (3), 
common;  Rio  Cocoli,  above  reservoir,  few;  stagnant  pool  at  Empire 
(4),  abundant;  Rio  Grande  (6),  few;  pond  at  Bohio  (7),  few;  pond 
at  Miraflores  (12),  conunon. 
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BSACmOHUS  MIWABn.W  DMUy. 

A  single  specimen  in  a  collection  from  the  railroad  bridge  over 
water  in  Black  Swamp  (1). 

PLATTIA8  QUADRICOIUns  (Bhranberg). 

Noteus  quadncomis  Ehbbnbbro,  Abh.  Akad.  Wias.  Berlin  (for  1831),  1832,  p.  143. 

The  Isthmian  form  of  this  species  has  very  long  toes;  the  average 
measurements  of  a  considerable  number  of  specimens  from  Wash- 
ington are:  Length  of  lorica  without  anterior  or  posterior  spines  225 
)u,  toes  37  fi;  from  Panama,  lorica  217  fi,  toes  60  fi.  In  words,  the 
toes  in  the  latter  form  are  relatively  nearly  twice  as  long  as  in  the 
local  form.  There  are  no  other  important  dijSerences;  the  lorica  in 
the  Panama  specimens  is  less  irregular  in  outline,  almost  circular; 
the  posterior  spines  are  similar,  possibly  a  trifle  longer,  and  the 
points  are  identical ;  the  spines  are  very  slightly  blunted  at  the  extrem- 
ity and  end  in  a  short,  very  fine  and  needlelike  point.  The  species 
was  found  in  the  following  collections:  From  railroad  bridge  over 
water  in  Black  Swamp  (1),  common;  pool  near  railroad,  between 
Black  Swamp  and  Gatim  (2),  few;  pond  at  Miraflores  (12),  few. 

KERATRLIA  STIPrr ATA  (Bhranbfg). 

Antaraea  itipitata  Ehsbnbbrg,  Infudonstli.,  1838,  p.  507,  pi.  62,  fig.  11. 

As  this  species  is  common  here  at  Washington,  the  Panama  material 
was  gone  over  carefully  in  order  to  determine  the  distribution  of  the 
two  closely  related  species  K.  sHpitata  and  K.  cocttearia.  All  the 
Isthmian  specimens  belong  to  K.  sHpitcUa;  K.  eochlearia  was  not 
foimd  at  aU.  The  latter  has  been  repeatedly  recorded  from  South 
America;  it  would  be  interesting  to  know  whether  it  is  really 
found  there  or  whether  the  not  very  conspicuous  difference  in  the 
dorsal  pattern  has  been  overlooked.  The  distribution  of  the  two 
species  in  North  and  South  America  is  still  an  unsolved  problem; 
personal  observations  indicate  that  Washington  is  on  the  border 
line  of  the  respective  territories,  but  the  evidence  is  too  fragmentary 
to  warrant  any  definite  conclusion.  With  aU  due  respect  to  Doctor 
2^linka,  the  re(?)  discoverer  of  this  species,  the  writer  believes,  until 
confronted  with  the  "corpus  delicti"  from  the  neighborhood  of 
Berlin,  that  Lauterbom  was  correct  in  his  opinion,  that  Ehrenbeig 
drew  the  quadraia  (=^aculeata) — tesselation  in  the  cochlears — outline. 
This  is  not  inexplicable,  as  Ehrenberg  does  not  record  K.  cocMearis 
at  all.  Now,  it  is  well  known,  through  the  work  of  later  investigators, 
that  this  species  is  to  be  found  nearly  everywhere  in  Grermany,  and  the 
supposition  is  not  unreasonable  that  Ehrenberg,  finding  a  KerateUa 
i^Anurssa)  with  a  median  spine  and  a  dorsal  tesselation  of  some 
sort,  concluded  without  any  careful  examination  that  it  was  the,  to 
him,  familiar  qvadrata  pattern.    In  favor  of  this  assumption  is  the 
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fact  that  in  a  later  paper  ^  Ehrenbei^  figures  under  the  name  sHpUaia 
what  is  evidently  a  typical  cochlearis. 

KerateUa  stipitata  was  found  in  collections  from:  Gatim  Lake, 
abundant;  Brazos  Brook  Reservoir,  collected  in  the  middle,  abund- 
ant; creek  flowing  into  Camacho  Reservoir  (3),  few;  Camacho  Reser- 
voir, common;  stagnant  pool  at  Empire  (4),  few;  Rio  Grande  (6) 
few;  pond  at  Bohio  (7),  very  abimdant;  Rio  Grande  Reservoir  (5), 
common;  pond  at  Miraflores  (12),  common;  the  form  without  pos- 
terior spine  (tecta)  in  a  bayou  of  the  French  Canal,  2  miles  soutli  of 
Gatun,  few. 

KKRATRLLA  QUADRATA  (Mflller). 

Anuraea  acuUata  Ehbbnbbro,  Abh.  Akad.  Vflx,,  Berlin  (for  1831),  1832,  p.  145. 
In  creek  flowing  into  Camacho  Reservoir  (3),  few. 

ROTHOLCA  LONOISPm A  (KelUoott). 

A  single  specimen  from  a  pond  near  Rio  Chagres  at  Bohio  (7). 

AinTRABOPSIS  nSSA  (OMse). 

Anuraea  JUsa  Gossb,  Ann.  Mag.  Nat.  Hist.,  ser.  2,  vol.  8, 1851,  p.  202. 
Carabali  (Gorgona)  Reservoir,  common;  Rio  Grande  Reservoir  (5), 
few. 

MTTILIN A  TRIOONA  (0«m). 

Diplax  trigona  Gossb,  Ann.  Mag.  Nat.  Hist.,  ser.  2,  vol.  8,  1851,  p.  201. 
A  single  specimen  in  a  collection  from  the  railroad  bridge  over 
Black  Swamp  (1) ;  stagnant  pool  at  Empire  (4),  abundant. 

MTTILIN  A  VENTRAUS  (Ebrenbtcf ). 

Salpina  verUrcUia  Ehbenbebo,  Abh.  Akad.  Wiss.,  Berlin  (for  1831),  1832,  p.  133 
pl.  4,  fig.  7. 

This  species  appears  to  be  rare  on  the  Isthmus;  only  single  speci- 
mens were  foimd,  in  the  following  collections:  Pool  between  Black 
Swamp  and  Gatim  (2) ;  Rio  Grande  Reservoir  (5) ;  Rio  Grande  (6) ; 
Rio  Trinidad,  above  Agua  Clara  (10). 

EVCHLAmS  DILATATA  Khrenlwcf . 

From  a  slow  stream  in  garden  of  Isthmian  Canal  Commission, 
Empire,  common;  stagnant  pool  by  the  railroad,  north  of  bridge  over 
Black  Swamp,  few;  pool  between  Black  Swamp  and  Gatim  (2),  few; 
stagnant  pool  at  Empire  (4),  common;  Rio  Grande  (6),  few;  Rio 
Trinidad,  at  Escoval  (11),  few;  pond  at  Miraflores  (12),  common. 

EUCHLAmS  OROPHA  OMse. 

From  a  creek  flowing  into  Camacho  Reservoir  (3),  common;  Rio 
Trinidad,  at  Escoval  (11),  few. 

1  Abh.  AkML  Wist.,  B«riin  (for  1841},  IMS,  pp.  291-40,  pli.  l-i. 
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d:  EUCHLAHIS  FUCATA  Levander. 

Wliile  this  species  is  rather  common  in  the  collections,  all  the 

"      specimens  are  partly  contracted;  so  that  no  satisfactory  figure  can  be 

given  of  it.    From  a  pool  between  Black  Swamp  and  Gatun  (2), 

common;  stagnant  pool  at  Empire  (4),  few;  Rio  Grande  Reservoir 

(5),  common. 

WCBLA1XI8  TRIQUBTRA  Btafeobeig. 

It  is  not  without  hesitation  that  the  Panamanian  specimens  are 
listed  under  this  name;  the  dorsal  keel  is  absent,  the  two  lateral 
plates  simply  coming  together  at  an  approximately  right  angle. 
However,  the  resemblance  to  E.  triquetra  is  otherwise  very  close,  and 
considering  the  present  unsatisfactory  status  of  the  genus,  it  seems 
advisable  to  refer  this  form  to  triquetra  imtU  the  limits  of  variation 
in  this  genus  are  better  known.  It  occurred  in  a  collection  from 
the  railroad  bridge  over  Black  Swamp  (1),  common;  Rio  Alcorobo, 
under  bridge  on  road  from  Panama  to  Old  Panama,  few. 

DIFUnrCHLAlOS  PRQPATOLA  (Omm). 

Isthmian  specimens  of  this  species  resemble  closely  the  form 
figured  by  de  Beauchamp  from  the  Lof u  River.*  In  collection  from 
railroad  bridge  over  Black  Swamp  (1),  few;  creek  flowing  into  Cama- 
cho  Reservoir  (3),  few;  stagnant  pool  at  Empire  (4),  common;  Rio 
Grande  Reservoir  (5),  few;  Rio  Grande  (6),  few;  pond  at  Miraflores, 
back  water  of  Rio  Camitillo  (12),  common. 

LBCANB  CRBPmA,  new  ipaciet. 
Plate  22,  figa.  4-7. 

The  body  is  parallel-sided  for  one-half  of  its  length  and  tapers 
rapidfy  to  the  foot;  it  is  strongly  gibbous  posteriorly  and  has  a  very 
flexible  lorica.  The  anterior  dorsal  margin  is  slightly  convex,  the 
ventral  a  trifle  concave;  the  anterior  spines  are  stout  and  slightly 
incurved.  The  dorsal  plate  is  strongly  convex  and  .much  smaller 
than  the  ventral;  its  limits  are  rather  iUrdefiined  and  the  markings 
are  limited  to  .two  pairs  of  divergent,  wavy  ridges,  beginning  near 
the  anterior  maigin.  The  ventral  plate  is  moderately  convex  and 
has  two  broken  series  of  ridges  extending  the  greater  part  of  its 
length;  there  is  a  weU-marked  transverse  fold  immediatdy  in  front 
of  the  foot.  As  shown  in  the  cross  section  of  the  body  (fig.  8),  there 
are  no  lateral  sulci;  the  section  of  the  lorica  connecting  the  dorsal 
and  ventral  plates  is  very  slightly  concave  and  marked  with  three 
ridges,  one  posterior,  and  a  pair  immediately  in  front  of  the  lateral 
antennae,  which  are  just  above  the  edge  of  the  ventral  plate.  The 
posterior  segment  mei^es  without  any  definite  anterior  limit  with 
the  body;  ventrally  it  has  a  large,  circular  opening  for  the  foot. 

1  BuU.  Boo.  Zool.  Fnnoe,  yoI.  38, 1913,  p.  184,  flf.  2. 
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The  first  foot  joint  is  laige  and  bulbous;  it  is  at  least  possible  that 
this  really  corresponds  to  the  posterior  segment  of  the  body  in  other 
species  of  Lecane.  The  second  foot  joint  is  square  and  unusually 
long;  it  projects  for  nearly  its  entire  length  beyond  the  lorica.  The 
toes  are  long,  slender,  and  tapering,  slightly  curved  at  the  base;  the 
claw  is  nearly  one-third  the  length  of  the  toe,  conical  and  not  curved. 

Total  length,  135  fi;  length  of  lorica,  90  fi;  width  of  auterior  points, 
inner  edges,  52  fi;  length  of  dorsal  plate,  76  fi,  width,  45  //;  width  of 
ventral  plate,  60  /i;  toe  without  claw,  30  /£,  claw,  9  //;  depth  of  body, 
43/£. 

Type. — Cat.  No.  16578,  U.S.N.M.,  from  a  stagnant  pool  at  Empire 
(4),  where  the  species  is  common;  it  occurred  also  in  a  pool  near  the 
railroad,  between  Black  Swamp  and  Gatun  (2),  common;  Gatun 
Lake,  among  water  plants  near  the  rfidlroad  bridge,  few;  creek  flowing 
into  Camacho  Reservoir  (3),  abundant;  Rio  Grande  Reservoir  (5), 
abundant;  Rio  Grande  (6),  few. 

This  is  no  doubt  the  animal  recorded  by  Jennings*  and  figured 
under  the  name  Distyla  gissensia  Eckstein,  from  specim^is  collected 
in  a  swamp  near  the  fish  hatchery  on  South  Bass  Island  in  Lake  Erie. 
The  original  description  does  not  fit  L.  crepida  any  better  than  it 
does  «ny  other  known  Lecane;  it  is  doubtful  whether  Eckstein's 
species  is  now  identifiable. 

Lecane  crepida  has  but  one  close  relative,  L,  i^'  Cathypna)  luutata 
(Murray);  the  similarity  is  not,  however,  so  close  that  Uiere  can  be 
any  question  of  identity.  Whether  these  two  species  represent  a 
primitive  branch  of  the  genus  or  a  highly  specialized  one  is  uncer- 
tain; that  they  may  have  retained  more  of  the  ancestral  characters 
than  any  other  known  species  is  not  improbable. 

LBCANB  LUNA  (MttUer). 

Cathypna  luna  Gosss,  Hudson  and  Goase,  Rotifera,  1886,  vol.  2,  p.  94,  pi.  24,  fig.  4. 
From  a  pool  near  the  railroad,  between  Black  Swamp  and  Gatun 
(2),  common;  creek  flowing  into  Camacho  Reservoir  (3),  common; 
stagnant  pool  at  Empire  (4),  abundant. 

LSCAITB  PAFUANA  (Mvinjr). 

Cathyjma  papuana  Murbay,  Joum.  Royal  Micr.  Soc.,  1913,  p.  661,  pi.  22,  fig.  2. 
This  species  is  widely  distributed  on  the  Isthmus,  but  usually  in 
small  numbers:  Gatun  Lake,  near  railroad  bridge,  few;  stagnant 
pool  at  Empire  (4),  few;  Rio  Grande  Reservoir  (6),  few;  Rio  Grande 
(6),  few;  bayou  of  French  Canal,  about  2  miles  south  of  C^atun, 
abundant;  Rio  Trinidad,  at  Escoval  (11),  few;  pond  at  Miraflores 
(12),  few. 

1  Bull.  U.  S.  Fish  ConmL,  voL  10, 1900,  p.  91,  pi.  20,  figs.  33,  34. 
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LBCAlfX  SIBnf A.  ntw  ipeclM. 
Plate  23,  figs.  5-7. 

The  body  is  broadly  ovate  and  its  thickness  more  than  two-thirds 
of  the  width.  The  anterior  margins  are  very  nearly  coincident  and 
slightly  concave,  with  two  lateral  triangular  projections,  but  without 
true  spines.  The  dorsal  plate  is  very  broad  and  ovate  in  outline; 
while  without  any  facetting  whatever,  it  has  two  deep  anterior, 
diverging  folds,  the  limits  of  a  strongly  convex  lobe.  At  the  sides  of 
this  lobe  the  dorsal  plate  is  concave,  making  it  possible  for  the  ante- 
rior dorsal  and  ventral  margins  to  meet  and  close  the  lorica  when 
the  head  is  retracted.  The  ventral  plate  is  slightly  narrower  than 
the  doiBal,  oval  and  without  facetting;  some  inconspicuous  trans- 
verse folds  are  present  near  the  posterior  end;  the  anterior  margin  has 
a  very  small  median  sinus.  The  lateral  suld  are  moderately  deep 
and  do  not  reach  the  anterior  margin;  they  are  indicated  by  dotted 
lines  in  figure  7.  The  posterior  segment  of  the  body  is  very  large 
and  prominent,  projecting  quite  a  distance  over  the  toes;  it  is  notice- 
ably emarginate  at  the  outer  angles  of  the  coxal  plates,  which  are 
large  and  obtusely  triangular.  The  first  foot  joint  is  minute,  the 
second  short  and  broad.  The  toes  are  in  dorsal  view  nearly  parallel- 
sided,  a  trifle  narrowed  immediately  beyond  the  base  and  widest  at 
the  beginning  of  the  posterior  third,  where  there  are  some  obscure 
annular  constrictions.  The  claw  is  half  the  length  of  the  toe,  un- 
usually slender,  conical,  and  very  slightly  decurved.  At  its  base  there 
is  a  small  spine,  separated  from  the  claw  by  a  deep  notch. 

Total  length,  200  pt;  length  of  lorica,  165  pt;  length  of  dorsal  plate, 
130  ft,  width,  125  ji;  width  of  anterior  points,  78  jn;  width  of  ventral 
plate,  116  ft;  length  of  toe  without  claw,  42  jti,  claw,  20  fi;  depth  of 
body,  93  jn. 

Type.— Chi,  No.  16582,  from  a  stagnant  pool  at  Empire.  It  is  not 
common. 

This  species  has  considerable  resemblance  to  Lecane  v/nguJata 
(Gk>sse).  The  latter  is  not  as  thick  at  L.  sifnnaf  and  the  body  is 
relatively  longer;  its  absolute  dimensions  are  also  considerably 
greater  and  the  anterior  margins  are  not  coincident,  the  dorsal  being 
nearly  straight,  while  the  ventral  margin  has  a  deep  sinus. 

LBCARB  UNOULATA  (OMse). 
Catkypna  ungulata  Gosse,  Joum.  Royal  Micr.  Soc.,  1887,  p.  361,  pi.  8,  ^g.  1. 
A  single  specimen  from  a  pool  near  the  railroad,  between  Black 
Swamp  and  Gatun  (2). 

LBCAKB  CURVICORinS  (Mumiy). 
Caihypna  curvicomis  Murbat,  Joum.  Royal  Micr.  Soc.,  1913,  p.  346,  pi.  14,  fig.  22. 
?  Caikyjma  nitida  Mubray,  Joum.  Royal  Micr.  Soc.,  1913,  p.  347,  pi.  14,  ^.  24. 
Caffiyjma  lofuana  Murbay,  Joum.  Royal  Micr.  Soc.,  1913,  p.  551,  pi.  22,  fig.  1. 

Apparently  these  three  names  designate  one  and  the  same  species. 
A  specimen  labeled  Oaihypna  curvicornis  was  given  me  by  Mr.  Murray; 
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while  this  does  show  a  smooth  lorica  and  is  without  the  three  indenta- 
tions of  the  posterior  body  segment,  these  characteristics  occur 
frequently  among  Isthmian  specimens  which  are  undoubtedly  speci- 
fically identical  with  Mr.  Murray's  O.  curvicomis.  The  dorsal  facet- 
ting figured  for  0.  nitida  is  nearly  always  present;  the  posterior 
indentations  of  O.  Iqfuana  are  less  frequent,  but  occur  in  otherwise 
typical  specimens,  as  does  abo  the  partly  retracted  anterior  margin 
of  this  species. 

The  most  distinctiye  peculiarities  of  Lecane  eurvieamis  are  best 
seen  in  a  lateral  view,  compare  plate  17,  figure  3.  The  ventral  plate 
is  divided  by  a  transverse  fold,  in  front  of  which  it  is  very  deep  and 
convex;  the  posterior  section  is  nearly  flat  and  correspondingly 
shallow.  The  toes  have  a  short,  sharp  double  curvature  at  the  base; 
the  posterior  portion  is  slightfy  decurved.  The  spines  at  the  base 
of  the  claw  are  at  an  angle  of  about  45  degrees  with  the  body,  so  that 
a  slight  displacement  makes  them  invisiUe,  especially  as  they  are 
very  small  and  indistinct. 

LBCAHB  LBOIITINA  (Tamer). 

Canthypna  leontina  Tubnbb,  Bull.  Denison  Univ.,  vol.  6, 1892,  p.  61,  pi.  1,  ^.  12. 

In  Black  Swamp,  near  the  railroad  bridge  (1),  few;  stagnant  pool 
north  of  the  railroad  bridge  over  Black  Swamp,  few;  pool  near  the 
railroad,  between  Black  Swamp  and  Gatim  (2),  common;  sluggish 
stream  in  savannas  between  Panama  and  Old  Panama,  rare;  creek 
flowing  into  Camacho  Reservoir  (3),  conunon;  Rio  Cocoli,  above 
lake,  rare;  stagnant  pool  at  Empire  (4),  abimdant;  pond  east  of 
canal  at  Empire  (8),  few. 

LBCANB  NANA  (Mumiy). 

Caikypna  nana  Mubray,  Joum.  Royal  Micr.  Soc.,  1913,  p.  353,  pi.  14,  ^,  29. 

From  a  pool  near  the  railroad,  between  Black  Swamp  and  Gatun, 
abundant. 

LBCANB  PLOBHXIISIS  (Voigt). 

Disiyla  ploenensis  Voigt,  Zool.  Anz.,  vol.  25, 1902,  p.  679. 
Caihyjma  affinis  Murray,  Joum.  Royal  Micr.  Soc.,  1913,  p.  346. 

A  small  variety  of  this  species,  about  two-thirds  the  usual  size, 
with  rather  indistinct  markings,  occurs  on  the  Isthmus.  My  speci- 
mens were  identified  by  Mr.  Murray  as  identical  with  the  animal  he 
found  at  Rio  de  Janeiro.  It  was  found  in  the  following  collections: 
Slow  stream  in  the  garden  of  the  Isthmian  Canal  Commission,  Empire, 
rare;  pool  near  the  railroad,  between  Black  Swamp  and  Gatun  (2), 
rare;  creek  flowing  into  Camacho  Reservoir  (3),  few;  stagnant  pool 
at  Empire  (4),  few;  pond  east  of  canal  at  Empire  (8),  rare;  Rio 
Trinidad,  about  a  mile  from  mouth  (9),  rare. 
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LSCARX  LTTDWIOn  (Bckitoili). 

Distyla  ludtuigii  Eckstein,  Zeitachr.  Wias.  Zobl.,  vol.  39,  1883,  p.  393,  pi.  26, 
fig.  37. 

From  a  creek  flowing  into  Camacho  Reservoir  (3),  few;  pond  east 
of  canal  at  Empire  (8),  few;  Rio  Trinidad,  at  Escoval  (11),  rare. 

LBCANB  MARSm,  new  tpeclet. 
Plate  18,  figs.  1-3. 

The  outline  of  the  lorica  is  a  bluntly  pointed  oval;  the  anterior 
margins  of  the  dorsal  and  ventral  plates  are  coincident  and  slightly 
excavate.  The  anterior  spines  are  long,  slender,  and  slightly  taper- 
ing; the  point  is  curved  back  as  a  conspicuous  hook,  in  lateral  view 
nearly  semicircular.  The  dorsal  plate  is  ovate  and  unusually  narrow 
at  the  posterior  end;  its  markings  are  quite  regular  and  prominent. 
The  ventral  plate  is  narrower  than  the  dorsal  and  of  approximately 
the  same  outline;  the  lateral  sulci  are  deep.  The  posterior  segment 
of  the  body  is  roughly  triangular  in  outline,  slightly  narrowed  at  the 
base  of  the  rounded  posterior  lobe,  which  curves  downward;  on 
the  dorsal  side  there  are  two  parallel,  transverse  ridges  on  each  side  of 
the  median  line.  The  first  foot  joint  is  barely  distinguishable  and  the 
second,  movable  joint  is  smaller  than  usual  At  the  sides  of  the 
foot  joints  there  are  two  semicircular  rounded  plated,  free  posteri- 
orly and  slightly  movable.  These  plates,  for  which  the  term  coxal 
plates  is  used  in  this  paper,  are  present  in  all  the  species  of  the  genera 
Lecane  and  Monostyla,  even  when  no  other  trace  of  the  lorica  re- 
mains; in  some  cases  they  are  produced  into  posterior  spines.  The 
toes  of  L.  marsM  are  fairly  long,  straight  and  parallel-sided,  ending 
in  bluntly  conical  points  without  any  claw.  The  body  is  of  a  little 
more  than  average  depth. 

Total  length,  173  /i;  length  of  lorica,  138  pt;  width  of  anterior  edge 
over  spines,  64  /a;  height  of  hook,  9  n;  length  of  dorsal  plate,  114  /£, 
width,  84  /x;  width  of  ventral  plate,  76  fi;  length  of  toes,  45  fi;  depth 
of  body,  60  //. 

Type. — Cat.  No.  16571,  U.S.N.M.,  from  a  stagnant  pool  at  Empire 
(4);  it  is  apparently  not  common.  It  has  been  named  for  Dr.  C. 
Dwight  Marsh,  of  Washington  City. 

LBCANB  BRCODBS,  new  ipaciet. 
Plate  18,  figs.  4rS. 

The  lorica  is  oval  in  outline,  ending  posteriorly  in  a  blimt,  rounded 
lobe;  the  anterior  dorsal  and  ventral  edges  are  coincident.  The 
dorsal  plate  is  oval  and  truncate  posteriorly;  its  markings  are  promi- 
nent and,  with  the  exception  of  the  first  row,  fairly  regular.  The 
ventral  plate  is  slightly  narrower  than  the  dorsal  and  marked  with 
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longitudinal  folds  as  shown  in  the  figure.  The  anterior  margin  of  the 
lorica  is  deeply  excavate  and  produced  into  two  long,  stout  anterior 
spines,  slightly  incurved  and  upcurved.  The  posterior  segment  of  the 
body  is  broadly  triangular,  ending  in  a  rounded  lobe,  slightly  narrowed 
at  the  base  and  decurved;  on  the  dorsal  side  there  are  two  parallel, 
transverse  ridges  on  each  side  of  the  median  line.  The  first  foot 
joint  reaches  down  on  the  movable  joint  as  a  pointed  lobe;  the  coxal 
plates  are  broad  and  rounded.  The  toes  are  fairly  long,  straight,  and 
parallel-sided,  ending  in  bluntly  conical  points  without  any  claw. 
The  body  is  of  average  depth. 

Total  length,  165  ft;  length  of  lorica,  135  pt;  width  of  anterior  edge 
inside  of  spines,  48 /£;  lengthof  dorsal  plate,  110  )C£,  width,  81  /c;  width 
of  ventral  plate,  75  jjl;  length  of  toes,  42  ft;  depth  of  body,  48  ft. 

Type. — Cat.  No.  16572,  U.S.N.M.,  collected  in  a  pool  between 
Black  Swamp  and  Gatxm  (2);  only  two  specimens  were  found  in  the 
collection. 

This  species  is  closely  related  to  Lecane  marshi;  it  is  noticeably 
broader  posteriorly  and  the  depth  of  the  body  is  less;  the  anterior 
spines  are,  however,  sufficient  to  distinguish  tiie  two.  With  Lecane 
stoJcesii,  L.  Ivdvngii,  and  L.  ohioensis  they  form  the  most  closety  related 
group  within  the  genus,  differing  principally  in  the  form  of  the  posterior 
segment  of  the  body;  the  lorica  is  very  finn  in  all  of  these  species  and 
the  dorsal  pattern  differs  only  in  the  first  row  of  markings. 

LBCAITB  FLEZQJS  (0«Me). 
Plate  19,  figs.  1-3. 

Diatyla  flanlis  Gosss,  Hudson  and  Goase,  Rotifera,  1886,  vol.  2,  p.  97,  pi.  24, 

fig.  7. 
?  Distyla  lipara  Gosss,  Joum.  Royal  Micr.  Soc.,  1887,  p.  867,  pi.  15,  ^.  16 
?  Cathypna  brevis  Murray,  Joum.  Royal  Micr.  Soc.,  1913,  p.  555,  pi.  22,  fig.  8. 

The  lorica  is  very  nearly  circular;  the  small  posterior  s^ment  is 
almost  covered  by  the  dorsal  plate  of  the  lorica  and  the  anterior  mar- 
gins are  coincident.  The  dorsal  plate  is  subcircular  and  its  anterior 
margin  convex  with  two  short,  very  stout,  slightly  incurving  frontal 
spines.  The  markings  of  the  dorsal  plate  are  very  prominent  and  of 
an  xmusual  pattern;  there  are  four  transverse  rows  of  ridges,  the  first 
row  broken,  the  other  three  fairty  regular  with  7,  8,  and  7  ridges 
respectively.  The  ventral  plate  is  considerably  narrower  than  the 
dorsal  and  quite  flexible,  with  ill-defined  lateral  edges;  the  markings 
are  constant  in  front,  becoming  more  variable  toward  the  foot.  The 
posterior  segment  of  the  body  is  rounded  and  projects  but  little 
beyond  the  dorsal  plate;  the  coxal  plates  are  nearly  semicircular. 
The  first  foot  joint  is  elongate-oval  and  the  movable  joint  broad  and 
rhomboid.  The  toes  are  short,  with  a  well  marked,  recurved  claw; 
their  inner  edges  are  straight,  while  the  outer  edge  has  a  double  curve. 
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SO  that  the  toe  is  a  trifle  broader  in  the  middle  than  just  beyond  the 
base.  From  the  middle  the  toe  tapers  gently  to  the  claw;  in  lateral 
view  it  is  slightty  decnrved  and  tapering;  there  is  a  minute,  but  dis- 
tinct spine  projecting  dorsally  over  the  claw.  The  depth  of  the  body 
is  greater  than  that  of  any  other  described  species  of  the  genus;  the 
lateral  sulci  are  almost  obliterated  in  retraction;  on  account  of  the 
flexibility  of  the  membrane  connecting  the  dorsal  and  ventral  plates, 
its  appearance  is  very  variable. 

Total  length,  96  pi)  length  of  lorica,  76  ;e;  length  of  dorsal  plate, 
72  iif  width,  66  ii\  width  of  ventral  plate,  50  [i]  anterior  spines  55  pt) 
toes  without  claw  19  ;i,  claw,  4  /i;  depth  of  body,  50  pt. 

While  the  contracted  animal  does  not  resemble  Oosse's  figure  very 
much,  the  agreement  is  in  the  extended  condition  so  striking  that 
there  can  be  no  doubt  of  the  identification.  When  fully  extended  and 
swimming,  the  length  is  very  nearly  twice  as  great,  the  body  is  slender 
and  flattened  dorso-ventrally  and  the  dorsal  markings  become  much 
more  prominent.  While  Gosse's  figure  of  the  toes  is  not  correct,  the 
same  may  be  said  of  the  majority  of  the  species  of  this  genus,  with 
which  he  had  occasion  to  deal. 

Lecans  JUxUis  is  widely  distributed;  in  the  Panama  collections  it 
was  found  in  a  creek  flowing  into  Camacho  Reservoir  (3),  common; 
stagnant  pool  at  Empire  (4),  common.  Mr.  Bousselet  has  sent  me 
specimens  collected  by  Mr.  Murray  in  Brazil;  it  is  found  here  at  Wash- 
ington and  in  great  abundance  in  collections  from  Loch  Raven,  near 
Baltimore,  Maryland,. also  in  material  from  the  Bureau  of  Fisheries 
station  at  San  Marcos,  Texas;  I  have  found  it  in  Sphagnum  sent  me 
from  various  localities  in  England  by  Mr.  David  Biyce. 

CaOiypna  hrevis  Murray  shows  considerable  resemblance  to  this 
species;  if  the  toes  are  correctly  described  it  is,  however,  a  good 
species. 

LBCAITE  ARCX7LA,  new  ipscies. 
Plate  19,  figs.  4-6. 

Cathypna  aculeata  Murray,  Joum.  Royal  Micr.  Soc.,  1913,  p.  350,  pi.  14,  fig.  28; 
not  Distyla  aculeata  Jakubaki. 

The  general  form  of  the  lorica  is  ovate  and  but  little  longer  than 
broad;  the  body  is  unusually  thick.  The  dorsal  and  ventral  anterior 
margins  of  the  lorica  are  both  straight  and  nearly  coincident;  they  are 
produced  laterally  into  two  small,  pointed  spines,  which  are  broad  at 
the  base  and  directed  slightly  upward  and  outward.  The  dorsal  plate 
of  the  lorica  is  ovate  and  rounded  posteriorly;  it  is  strongly  gibbous 
and  projects  over  the  posterior  segment  of  the  body  so  far  that  it 
nearly  conceals  it  in  a  dorsal  view.  The  dorsal  markings  are  rather 
faint;  there  are  the  usual  four  transverse  rows  of  ridges,  which  are 
fairly  regular.  The  exact  pattern  can  perhaps  better  be  xmderstood 
from  the  figure  than  from  any  description.    These  ridges  do  not  form 
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true  facets  in  any  of  the  species  of  the  genera  Leeane  and  Manastyla; 
some  species  do  have  facets,  but  the  limiting  lines  do  not  project  as 
ridges  above  the  surface  of  the  lorica.  The  majority  of  the  species 
having  prominent  ridges  on  the  dorsal  plate  change  their  form  con- 
siderab^  in  retraction;  the  species  with  true  facets  or  without  any 
dorsal  markings  do  not  as  a  rale  change  much.  This  does  not  refer 
to  the  virtual^  illoricate  species,  all  moes-dweHers,  which  do  not 
assume  any  fixed,  recurring  outline  in  retraction.  The  ventral  plate 
of  Leeane  areula  is  of  nearly  the  same  outline  as  the  dorsal  and  of  equal 
width;  it  has  rather  conspicuous  markings.  The  posterior  segment 
of  the  body  is  prominent,  but  nearty  covered  by  the  dorsal  plate. 
The  first,  immovable  foot  joint  is  nearly  parallel-eided  and  pointed 
posteriorly,  where  it  reaches  down  over  the  movable  second  foot  joint; 
tUs  is  quite  broad  at  the  base  and  suddenly  narrowed  immediately 
behind  the  lorica.  The  toes  are  short,  rather  slender,  and  in  dorsal 
view  parallel-sided;  in  lateral  view  they  are  broad  at  the  base  and 
taper  rapidly.  The  claw  is  of  moderate  length,  very  slender  and 
recurved. 

Total  length,  96  fi;  length  of  lorica,  including  spines,  68  ft;  length 
of  dorsal  plate,  including  spines,  63  ft,  width,  55  pt;  width  over  ante- 
rior spines,  47  fi;  length  of  spines,  5  fi;  length  of  toes  without  daw, 
18  /£,  claw,  5  fi;  depth  of  body,  45  pu 

Type. — Cat.  No.  16573,  U.S.N.M.  It  was  taken  from  a  stagnant 
pool  at  Empire  (4),  where  it  was  very  abundant;  it  is  common  and 
widety  distributed  on  the  Isthmus:  Pool  between  Black  Swamp  and 
Gatun  (2);  creek  flowing  into  Camacho  Reservoir  (3);  Rio  Grande, 
(6);  Rio  Trinidad,  1  mile  from  mouth  (9),  and  above  Agua  Clara  (10), 
also  atEscoval  (11). 

Murray  identifies  this  species  with  Distyla  aculeata  Jakubski. 
While  there  is  no  doubt  a  certain  general  similarity,  it  does  not  extend 
to  details;  Jakubski's  animal  is  more  elongate  and  widest  in  front, 
the  body  is  very  thin  and  the  dorsal  plate  smooth,  the  anterior  spines 
measure  14  fi,  while  in  the  South  American  species  they  are  only  5  /i 
long.  The  conclusion  that  the  two  are  different  species  is  thei^ore 
unavoidable. 

LBCANB  COliPTA,  new  tpMles. 
Plate  20,  figs.  1-3. 

CathypnaJUxilisfyivRRAY,  Joum.  Royal  liicr.  Soc.,  1913,  p.  351,  pi.  14,  fig.  27; 
not  Distyla  flexilis  Gosse. 

The  general  form  of  the  body  is  a  slightly  elongate  oval;  the  ante- 
rior margins  of  the  dorsal  and  ventral  plates  are  straight  and  coinci- 
dent, the  anterior  spines  minute.  The  depth  of  the  body  is  moderate 
and  the  entire  lorica  very  flexible.  The  dorsal  plate  is  oval,  trun- 
cate in  front  and  narrow  posteriorly;  the  dorsal  markings  are 
prominent,  but  in  the  three  anterior  rows  only  the  median  fields  are 
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regular.  The  ventral  plate  is  slightly  narrower  than  the  dorsal  and 
has  proininent  markings  of  the  pattern  shown  in  figure  1.  The  pos- 
terior segment  is  large  and  bluntly  pointed;  the  coxal  plates  are 
small  and  semicircular.  The  first  foot  joint  is  well  marked;  the 
movable  joint  is  large  and  subsquare.  The  moderately  long  toes  are 
paraUel-«ided,  slightly  decurved  and  taper  abruptly  to  a  fine  point, 
but  there  is  no  true  claw. 

Total  l^igth,  115  fi;  length  of  lorica,  80  pt;  length  of  dorsal  plate 
70  ft,  width,  60  fi;  width  of  ventral  plate  56  jjl;  width  of  anterior 
spines,  54  pt;  width  of  anterior  edge  of  dorsal  plate  45  pt;  leqgth  of 
toes,  30  fi;  depth  of  body,  45  pt. 

Type.—Ceit.  No.  16575,  U.S.N.M.,  from  a  stagnant  pool  at  Empire 
(4),  where  the  species  is  abundant;  conmion  in  a  pool  between  Black 
Swamp  and  Gatun  (2)  and  in  Bio  Trinidad,  above  Agua  Clara  (10). 

Murray  identifies  this  animal  with  some  misgivings  with  Distyla 
fiexUis  Gk)sse.  His  figure  seems  to  have  been  drawn  from  an  abnor- 
mal (dried  %)  specimen,  at  least  none  of  the  niunerous  specimens  in  the 
Panama  collections  resembles  it  very  much. 

LBCAIIB  PUSILLA,  new  ipscies. 
Plate  20,  figs.  4-6. 

The  body  of  this  small  species  is  but  little  longer  than  broad  and 
very  thick;  the  anterior  margin  of  the  dorsal  plate  projects  beyond 
the  ventral  plate.  Both  are  straight;  they  do  not  meet  even  in  com- 
plete retraction,  but  leave  the  lorica  widely  open  in  front;  no  spines  are 
present  at  the  antero-Iateral  angles  of  the  lorica.  The  dorsal  plate  is 
nearfy  circular;  the  markings  are  of  an  unusual  pattern,  as  one  pair 
of  ridges  overlap  from  the  second  to  the  third  row.  The  ventral  plate 
is  parallel-sided  in  its  anterior  half  and  rounded  posteriorly;  only  the 
central  markings  are  conspicuous.  The  lateral  sulci  are  deep.  The 
roimded  posterior  segment  projects  considerably  beyond  the  dorsal 
plate;  the  coxal  plates  are  of  moderate  size  and  semicircular.  The 
first  foot  joint  is  barely  distingusihable,  while  the  second  is'imusually 
large.  Tlie  toes  are  short  and  nearly  straight  with  a  slender,  re- 
curved claw,  which  is  occasionally  directed  slightly  outward,  as 
shown  in  fig.  4;  usually  they  are  in  the  axis  of  the  toe.     (See  fig.  6.) 

Total  length,  75  pi)  length  of  lorica,  60  pt)  length  of  dorsal  plate, 
64  /£,  width,  52  pt)  width  of  anterior  edge,  38  pt)  width  of  ventral  plate, 
45  pt^  anterior  edge,  50  pL\  length  of  toes  without  claw,  15  /£,  claw,  5  pL\ 
depth  of  body,  40  pt. 

Type. — Cat.  No.  16574,  U.S.N.M.,  is  from  a  stagnant  pool  at  Em- 
pire (4),  where  it  is  conmion;  also  in  Rio  Grande  (6). 

This  species  is  closely  related  to  Lecane  nana  (Murray);  it  diflfers 
mainly  in  having  fairly  strong  markings  on  the  lorica,  while  L,  nana 
is  smooth;  in  the  latter  the  toe  ia  without  any  claw. 
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LBCANB  ABOANSA,  new  ipscies. 
Plate  21,  figs.  1-3. 

The  body  is  moderately  elongate-oval  and  not  very  thick;  the  ante- 
rior dorsal  margin  is  sli^tiiy  convex  and  the  ventral  margin  straight; 
they  do  not  meet  when  the  head  is  retracted,  but  leave  the  lorica 
partly  open;  no  anterior  spines  are  present.  The  dorsal  plate  is  oval 
and  rounded  posteriorly;  the  markings  are  fairly  regular  and  not 
very  (Conspicuous.  The  ventral  plate  is  larger  than  the  dorsal  and 
projects  beyond  it,  except  in  front;  its  markings  are  prominent,  espe- 
cially on  the  posterior  half.  The  lateral  sulci  are  not  very  deep  and 
the  entire  lorica  quite  flexible.  The  posterior  segment  of  the  body  is 
inconspicuous;  the  coxal  plates  are  very  small  and  semicircidar. 
The  first  foot  joint  is  very  long,  but  almost  obKterated  near  the  mid- 
dle; the  second  joint  is  large  and  has  a  sharp  constriction  immedi- 
ately in  front  of  the  toes,  which  are  moderately  long,  slender,  and 
nearly  straight,  and  end  in  a  very  long,  slightly  recurved  and  delicate 
claw. 

Total  length,  110  fi;  length  of  lorica,  76  fi;  length  of  dorsal  plate, 
70  /if  width  56,  pt,  width  of  anterior  edge,  42  pt;  width  of  ventral  plate, 
60  ft,  anterior  edge,  50  pt;  toes  without  claw,  24  pt,  claw,  10  pl;  depth 
of  body,  36  pt. 

Type, — Cat.  No.  16577,  U.S.N.M,,  is  from  a  pool  near  the  railroad, 
between  Black  Swamp  and  Gatun  (2) ;  it  is  not  common. 

LBCAITB  DORTSSA,  new  ipscies. 
Plate  21,  figs.  4-«. 

The  body  is  but  little  longer  than  broad  and  excessively  thick  and 
clumsy.  While  the  outlines  are  wavy  and  somewhat  indefinite,  the 
lorica  is  nevertheless  quite  firm  and  may  perhaps  best  be  described 
as  leathery.  The  anterior  dorsal  margin  is  slightly  convex  and 
sinuate,  as  the  dorsal  ridges  reach  to  the  edge;  the  ventral  edge  is 
almost  straight  and  there  are  no  frontal  spines.  The  dorsal  plate  is 
nearly  drcular,  slightly  truncate  posteriorly,  and  is  very  deeply 
marked;  the  anterior  row  of  ridges  is  somewhat  irregular,  while  the 
second  row  is  entirely  broken  up  with  the  exception  of  the  median 
field ;  the  two  posterior  rows  are  regular.  The  ventral  plate  is  slightly 
narrower  than  the  dorsal  and  nearly  parallel-sided  in  its  entire  length, 
but  narrows  abruptly  to  the  posterior  segment.  The  ventral  mark- 
ings are  very  prominent,  especially  so  on  the  median  field,  which  in 
outline  approximates  a  reversed  shield.  The  lateral  sulci  are  shallow 
and  much  wrinkled.  The  posterior  segment  is  large  and  projects 
considerably  beyond  the  dorsal  plate;  the  coxal  plates  are  large  and 
roimded.    The  first  foot  joint  is  prominent,  much  constricted  near 
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the  middle,  and  reaches  down  on  the  second  joint  as  a  broad  lobe 
with  a  bhint  pomt.  The  second  joint  is  subsquare  and  very  large; 
it  projects  beyond  the  lorica  for  more  than  two-thirds  of  its  length. 
Hie  toes  are  short  and  sUghtly  compressed;  the  claw  is  nearly  as 
long  as  the  toe,  very  slender  and  straight. 

Total  length,  106  ft;  length  of  lorica,  70  pt;  length  of  dorsal  plate, 
68  /if  width,  60  /£,  width  of  anterior  mai^in,  62  /i;  width  of  ventral 
plate,  58  /£,  width  of  anterior  mar^,  56  pt;  length  of  toe  without 
daw,  17  ft,  claw,  13  fi;  depth  pf  body,  45  pu 

Typ^.— Cat.  No.  16576,  U.S.NJM.,  is  from  a  pool  near  the  railroad 
between  Black  Swamp  and  Gatun  (2) ;  it  is  not  common. 

The  nearest  relative  of  this  species  is  L.  Jumiemanni,  which  rivals 
it  in  thickness  of  body  and  also  resembles  it  in  general  appearance. 
The  lorica  of  L.  hornenuinni  has  deeper  wrinkles  of  a  different  pat- 
tern; the  toes  are  quite  different,  and  the  peculiar  coxal  plates,  ending 
in  points  dose  to  the  foot,  also  distinguish  it  from  Ij.  doryssa. 

LBCANB  HORHBMAlfin  (Bhitoboi). 

Caihypna  homemanni  Mubray,  Joum.  Royal  Micr.  Soc.,  1913,  p.  349,  pi.  14, 
fig.  26. 

From  a  pool  near  the  railroad,  between  Black  Swamp  and  Gatun 
($),  few;  from  water  plants  near  railroad  bridge,  Gatun  Lake,  com- 
mon; creek  flowing  into  Camacho  Reservoir  (3),  few;  Rio  Grande 
Reservoir  (5),  abundant;  Rio  Grande  (6),  few;  Rio  Trinidad,  above 
Agua  Clara  (10),  few. 

LXCANB  TBHUISBTA,  new  ipscies. 
J>late  22,  figs.  1-3. 

The  outline  of  the  body  is  a  slightly  elongate  oval;  the  anterior 
margins  are  parallel  and  usually  a  trifle  convex  in  the  median  half  of 
their  width;  they  leave  the  lorica  partly  open  in  retraction,  as  they 
do  not  quite  meet.  The  body  is  fairly  thick.  The  dorsal  plate  is 
oval,  rounded  posteriorly,  and  without  markings;  it  is  strongly 
gibbous  and  bends  down  considerably  even  in  front.  The  ventral 
plate  is  of  the  same  width  as  the  dorsal  and  similar  outline;  its  mark- 
ings consist  of  a  few  ridges,  shown  in  figure  1.  The  lateral  suFci  are 
very  shallow.  The  posterior  segment  of  the  body  is  broad  and 
rounded  and  projects  considerably  beyond  the  dorsal  plate;  the 
coxal  plates  are  large  and  semicircular.  The  first  foot  joint  is 
narrow  and  parallel--sided,  and  reaches  down  on  the  second  joint  as  a 
bluntly  pointed  lobe.  The  second  joint  is  broad,  rounded  anteriorly, 
and  constricted  immediately  in  front  of  the  toes,  which  are  slender, 
sH^tly  compressed,  and  rather  short.  The  claw  is  more  than  two- 
thirds  the  length  of  the  toe,  very  slender,  recurved  and  outcurved. 
The  lorica  is  membranous  and  very  flexible. 
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Total  length,  106  /c,  kngth  of  lorica,  73  pt;  width,  56  /£,  length  of 
dorsal  plate,  64  pt,  width  of  anterior  edge,  45  pt;  width  of  anterior 
edge  of  ventral  plate,  52  /i,  length  of  toe  without  daw,  20  fi,  claw,  13  pu 

Isthmian  specimens  are  from  a  creek  flowing  into  Camacho  Reser- 
voir (3),  where  the  species  is  conmion. 

Type.— Ca.t.  No.  16579,  U.S.N.M.,  from  Kenilwortli,  District  of 
CJohimbia,  where  the  species  occurs  in  Sphagnum.  It  is  found  also 
in  material  collected  near  the  Bureau  of  Fisheries  station  at  San 
Marcos,  Texas.  As  the  Washington  spedmens  are  better  preserved^ 
the  description  and  measurements  are  taken  from  these.  Istbmiui 
specimens  are  considerably  smaller,  but  do  not  otherwise  differ 
materially. 

This  spedes  bears  considerable  resemblance  to  L.  aeganea;  the 
difference  in  the  toes  and  the  markings  of  the  lorica  are  suffident  to 
distinguish  the  two. 

LXCANB  AMORPHA.  new  mrlw. 
Plate  23,  figs.  1  and  2. 

This  species  is  virtually  illoricate  and  on  account  of  the  great 
flexibility  of  the  int^ument  the  contracted  animals  vary  very  much 
in  appearance.  The  body  is.  imusually  elongate  and  nearly  parallel- 
dded;  the  anterior  margin  is  the  irregularly  puckered  edge  resulting 
from  the  inversion  of  the  head.  The  posterior  half  of  the  body 
shows  rudimentary  lateral  suld.  The  posterior  s^ment  of  the  body 
is  normally  developed,  broad  and  rounded;  the  coxal  plates  are  large 
and  semicircular.  The  first  foot  joint  is  narrow  and  parallel-sided| 
the  second  subsquare,  slightly  wider  posteriorly.  The  toes  are  shorty 
straight,  and  slender;  the  daw  is  nearly  as  long  as  the  toe,  slender, 
tapering,  obtusdy  pointed,  and  slightly  recurved. 

Total  length,  105  pt;  length  of  body,  80  pt,  width,  40  pt;  length  of 
toes  without  daw,  14  /£,  claw,  10  pt;  depth  of  body,  30  pu  These 
measurements  are  only  average;  owing  to  the  flexibility  of  the  integ- 
ument any  number  of  different  measurements  may  be  obtained. 

Type.— Cn,t.  No.  16580,  U.S.N.M.,  from  Bio  Trinidad  at  Escoval 
(11),  in  weeds  along  shore,  where  it  is  common.  It  is  also  found 
here  at  Washington  in  Sphagniun  from  Eenilworth. 

LBCAIfB  BLBOAlf  S,  new  ipedM. 
Plate  23,  figs.  3  and  4. 

The  body  is  elongate,  slender,  and  paralld-sided;  the  dorsal  plate 
is  veiy  flexible,  the  ventral  much  less  so.  The  anterior  margin  of  the 
ventral  plate  is  nearly  straight  and  of  fairly  constant  form;  die  dorsal 
margin  is  irregularly  puckered  by  the  inversion  of  the  head.  The 
dorsal  plate  is  strongly  convex,  nearly  semicircular  in  cross  section. 
Lateral  suld  are  bardy  indicated  on  ^e  posterior  third  of  the  body; 
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the  ventral  plate  may  be  said  to  be  joined  directly  to  the  dorsal;  it 
has  prominent  longitudinal  ridges.  The  posterior  segment  of  the 
body  is  veiy  largd  and  unusually  prominent;  it  may  be  considered  as 
b^inning  near  the  middle  of  the  ventral  plate  and  is,  seen  from  the 
ventral  side,  ovate,  broadest  posteriorly.  Coxal  plates  are  not  pres* 
ent.  The  first  foot  joint  is  extremely  long,  tapering  posteriorly  to 
half  its  anterior  width;  the  elongate  second  joint  is  parallel-sided  and 
strictly  terminal.  The  toes  are  very  long,  slender,  and  slightly 
recurved  in  the  posterior  third.  The  claw  is  nearly  half  as  long  as 
the  toe,  strongly  outcurved  and  slightly  recurved;  at  the  base  of  the 
daw  there  is  a  conspicuous,  laterally  directed  spine. 

Total  length,  170  fi;  length  of  body,  108  /£,  width,  45  fi;  toe  without 
daw,  36  /£,  daw,  16  n;  depth  of  body,  48  fi. 

Type.--C9A.  No.  16581,  U.S.N.M.,  from  Rio  Grande  Reservoir  (5); 
but  few  specimens  were  collected. 

MONOSTTLA  CORHUTA  (MtUItr). 
Monottyla  robuita  Mttbray,  Joum.  Royal  Micr.  Soc.,  1913,  p.  557,  pi.  23,  fig.  21. 

Murray  considers  this  species  different  from  Trichoda  comuta 
Mflller,  as  it  has  a  shorter  toe  and  a  nearly  straight  anterior  margin. 
It  is  quite  true  that  the  toe  is  a  trifle  shorter  than  in  MtiUer's  figure, 
but  the  specimens  studied  by  Mr.  Murray  were  not  fully  contracted, 
and  so  did  not  show  the  lunate  anterior  margin,  which  is  normally  as 
deep  as  in  Manostyla  lunaris.  There  can  be  no  doubt  about  the  iden- 
tity of  this  form  and  the  one  figured  by  Ehrenberg  as  Monostyla  cor- 
rmta.  .That  Ehfenberg^s  identification  was  incorrect  is  quite  possible; 
as  there  is  no  positive  proof  that  he  was  in  error,  he  is  entitled  to  the 
benefit  of  the  doubt.  M.  comuta  has  been  repeatedly  ruled  out 
because  MtUler  figures  the  daw  as  double;  as  a  matter  of  fact,  a 
careful  examination  of  large  amounts  of  material  of  both  species 
demonstrates  that  the  daw  is  really  double  in  both  species,  although 
the  two  parts  are  veiy  rardy  separated  in  M.  lunaris  and  sddom  in 
Jf.  comuta. 

In  the  Isthmian  material  two  forms  of  this  species  occur;  one  which 
may  be  called  the  normal  measures:  Length  of  body  126  /£,  of  toe  42 
fly  of  daw  9  ft,  and  a  diminutive  form  with  a  rdatively  much  longer 
claw,  which  measures:  Length  of  body  85  fi,  of  toe  23  fi,  of  daw  9  /£. 

The  normal  form  occurs:  In  a  pool  near  the  railroad,  between 
Black  Swamp  and  Gatun  (2),  few;  creek  fiowing  into  Camacho  Res- 
ervoir (3),  abundant;  stagnant  pool  at  Empire  (4),  common;  Rio 
Grande  Reservoir  (5),  abimdant;  Rio  Grande  (6),  few;  pond  east  of 
canal  at  Empire  (8),  few;  Rio  Trinidad,  about  1  mile  from  mouth 
(9),  common;  above  Agua  Clara  (10),  common;  at  Escoval  (11),  a 
single  specimen.  The  long-dawed  form  was  found  in  Rio  Grande 
Reservoir  (5),  common. 

84848«— ProcJ^.M.vol.47— 14 35 
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MON 08TTLA  LUNASIS  BhnnbMS. 

This  supposedly  cosmopolitan  species  is,  strange  to  say,  rare  in  the 
Isthmian  collections;  a  single  specimen  from  a  creek  flowing  into 
Camacho  Reservoir  (3)  and  two  from  Rio  Grande  Reservoir  (5)  is  the 
total  number  of  observed  specimens.  This  contrasts  strongly  with 
the  remarkable  abimdance  of  other  species  of  the  genus,  as  well  as 
otLeoane. 

MON OSTTLA  VHtOA.  new  mrlw. 
Plate  24,  figa.  1-3. 

The  body  is  ovate  and  strongly  gibbous  posteriorly.  The  anterior 
margins  are  nearly  coincident;  the  anterior  sinus  of  the  dorsal  plate 
is  not  quite  as  deep  hs  that  of  the  ventral,  and  at  the  bottom  it  has  a 
short  straight  line,  while  the  ventral  sinus  is  rounded;  both  liave 
their  sides  slightly  convex;  anterior  spines  are  not  present.  The  dor- 
sal plate  is  oval  and  but  little  longer  than  broad;  tiie  anterior  margin 
is  considerably  narrower  than  that  of  the  ventral  plate.  The  outline 
of  the  ventral  plate  is  nearly  the  same  as  that  of  the  dorsal;  it  is 
slightly  narrower  and  somewhat  angular  posteriorly,  with  a  conspic- 
uous transveise  fold.  The  lateral  sulci  are  deep,  as  indicated  by  a 
faint  line  in  figure  3;  the  lorica  is  not  tesselate.  The  posterior  seg- 
ment of  the  body  is  small  and  rounded;  it  projects  but  little  beyond 
the  lorica.  The  coxal  plates  are  small  and  obtusely  triangular.  The 
first  foot  joint  is  pyriform,  the  second  large  and  rounded.  The  toe  is 
long,  parallel-sided,  fairly  stout  and  slightly  decurved;  it  has  two 
obscure  annular  constrictions.  The  claw  is  short  and  stout;  it  is 
distinctly  double,  although  the  two  parts  are  only  rarely  separated. 

Total  length,  138  fi;  length  of  lorica,  84  pt;  width  of  anterior  edge 
of  dorsal  plate,  32  jjl,  of  ventral  plate,  42  /i;  length  of  dorsal  plate, 
78  ;e,  width,  72  pt;  width  of  ventral  plate,  66  pt;  length  of  toe  without 
daw,  48  /£,  claw,  6  ft;  depth  of  body,  46  pt. 

Type.— Ceit.  No.  16584,  U.S.N.M.,  from  Rio  Grande  Reservoir  (6), 
where  the  species  is  abundant.  The  species  occurs  also  in  a  pool 
between  Black  Swamp  and  Gatun  (2),  few;  pond  at  Bohio  (7),  few; 
pond  east  of  Empire  (8),  few;  Rio  Trinidad,  above  Agua  Clara  (10), 
few;  at  Escoval  (11),  few. 

Tliis  species  has  considerable  resemblance  to  MonoslyJa  creruUa  and 
was  at  fiist  supposed  to  be  a  small  variety  of  the  latter;  this,  as  it 
proved  later,  erroneous  assumption  is  the  basis  of  the  record  in  the 
original  description  ^  of  M.  crenaJta  as  common  in  Isthmian  collections. 
The  lateral  view  of  M.  virga  shows  at  once  that  it  is  a  diiSerent  species. 
In  M.  crenata  the  lorica  is  widely  open  in  front,  when  the  head  is 
completely  retracted. 

«  Ppoo.  U.  8.  Nat.  Mua.,  vol.  46, 1918,  p.  890. 
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MOlf OSTTLA  FTXIFORMIS  Diiday. 
Monoftyla  tntncata  Mubrat,  Jouzn.  Royal  Micr.  Soc.,  1913,  p.  358,  jd.  16,  fig.  38. 

Partly  contracted  specimeDs  agree  perfectly  with  Daday's  figure, 
while  ^e  fully  contracted  material  corresponds  with  Murray's. 
The  name  given  by  Daday  is  used  here,  in  preference  to  Turner's; 
while  the  possibility  that  they  may  be  the  same  species  is  not  excluded, 
positive  evidence  is  lacking.  M.  truncataTnmeT  is  here  listed  as  a 
probable  synonym  of  M.  dosterocerca  Scnmarda.  It  seems  to  the 
writer  inadvisable  to  simply  ^^use  up''  the  names  given  in  the  past 
without  sufficient  description  to  enable  one  to  form  any  definite 
opinion  as  to  the  identity  of  the  animal  actually  before  the  original 
observer,  as  such  "resurrections  of  the  dead"  tend  to  befog  the 
question  of  distribution.  If  we  use  Turner's  name  for  this  South 
American  species,  it  will  of  course  figure  in  all  lists  as  being  comjnon 
to  both  North  and  South  America.  That  such  is  really  the  case  is 
very  doubtful;  M.  pyriformis  was  described  by  Daday  from  Parar 
guay,  Murray  foimd  it  in  Brazil,  and  it  is  not  rare  on  the  bthmus. 
Taken  together,  this  indicates  that  the  species  is  common  and  widely 
distributed  in  South  America.  To  give  it  an  "all-American"  dis- 
tribution merely  on  the  strength  of  Turner's  unrecognizable  figure  is 
unwarranted  and  misleading  in  the  face  of  an  abundance  of  pre- 
sumptive evidence  that  the  species  of  the  genera  Lecane  and  ifcmo- 
styla  usually  have  a  rather  circumscribed  distribution. 

This  species  occurs:  In  a  pool  near  the  railroad,  between  Black 
Swamp  and  Gatim  (2),  few;  creek  flowing  into  Camacho  Reservoir 
(3),  few;  stagnant  pool  at  Empire  (4),  few;  Rio  Grande  Reservoir 
(5),  common;  Rio  Grande  (6),  rare;  Rio  Trinidad,  about  1  mile 
from  mouth  (9),  rare;  above  Agua  Clara  (10),  rare. 

MOlf  OSTTLA  BI7IXA  Gmm. 

In  a  pool  near  the  raflroad,  between  Black  Swamp  and  Gkktun  (2), 
common;  sluggish  stream  in  savannas  between  Panama  and  Old 
Panama,  few;  Gatun  Lake,  few;  creek  flowing  into  Camacho  Reser- 
voir (3),  abxmdant;  Rio  Cocoli,  above  lake,  few;  stagnant  pool  at 
Empire  (4),  abundant;  Rio  Grande  Reservoir  (5),  common;  Rio 
Grande  (6),  few;  pond  east  of  Canal  at  Empire  (8),  few;  Rio  Trinidad, 
above  Agua  Clara  (10),  abundant. 

MON OSTYLA  QUADIUDSNTATA  BhrwibKg. 

This  species  was  found  only  in  the  following  collections:  Stagnant 
pool  at  Empire  (4),  common;  Rio  Grande  Reservoir  (6),  few;  Rio 
Trinidad,  above  Agua  Clara  (10),  few. 
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MONOSTTLA  CL06TSB0CERCA  S^maida. 

MonoitykL  dofteroeerca  Mubrat,  Joum.  Boyal  MIcr.  8oc.,  1913,  p.  357,  pi.  15, 

fig.  39. 
?  Monoftyla  truneata  Tubnxr,  Bull.  Deniaon  Univ.,  vol.  6,  1892,  p.  62,  pi.  1, 

fig.  11. 

From  a  pool  near  the  railroad,  between  Black  Swamp  and  Gatun 
(2),  common;  creek  flowing  into  Camacho  Reservoir  (3),  common; 
Rio  Grande  Reservoir  (§),  few;  Rio  Trinidad;  above  Agua  Clara 
(10),  few;  at  Eecoval  (11),  few. 

This  species  does  not  have  the  fusiform  toe  figured  by  Schmarda 
and  Murray;  the  toe  is  parallel-sided  for  about  half  its  length  and 
from  there  tapers  rapidly  to  a  long,  slender  point. 

MOirOSTTLA  HAICATA  SlokM. 

In  collection  from  a  creek  flowing  into  Camacho  Reservoir  (3), 
common;  stagnant  pool  at  Empire  (4),  common;  Rio  Grande 
Reservoir  (5),  few;  Rio  Trinidad,  above  Agua  Clara  (10),  common; 
atEscoval  (11),  few. 

MOlf 08TTIA  DBCIPnCHS  Mamf . 

In  a  pool  near  the  railroad  between  Black  Swamp  and  Gratim  (2), 
few;  creek  flowing  into  Camacho  Reservoir  (3),  rare;  Rio  Grande 
Reservoir  (5),  few. 

MONOSTTLA  PURCATA  Mmnqr. 

Abimdant  in  a  pool  near  the  railroad,  between  Black  Swamp  and 
Gatun  (2);  creek  flowing  into  Camacho  Reservoir  (3),  rare;  stag- 
nant pool  at  Empire  (4),  abundant;  Rio  Grande  (6),  rare;  Rio 
Trinidad,  about  1  mile  from  mouth  (9),  few;  above  Agua  Clara  (10), 
few;  at  Escoval  (11),  few. 

MONOSTTLA  OBTU8A  Mmmf* 

Among  water  plants  near  the  railroad  bridge,  Gkktun  Lake,  rare; 
stagnant  pool  at  Empire  (4),  common;  Rio  Grande  Reservoir  (6), 
common;  Rio  Trinidad,  above  Agua  Clara  (10),  few. 

MONOSTTLA  RUOOSA,  new  mclw. 

Plate  24,  figs.  4-^. 

The  ovate  body  is  short,  very  broad,  and  excessively  thick.  The 
anterior  margins  of  the  lorica  are  nearly  straight  and  almost  coin- 
cident; there  are  no  anterior  spines.  Hie  broadly  ovate  dorsal  plate 
is  slightly  truncate  posteriorly;  the  width  is  greater  than  the  length 
and  its  anterior  maigin  is  narrower  than  that  of  the  ventral  plate. 
The  dorsal  markings  are  veiy  deep  and  the  fields  of  the  two  anterior 
rows  irregular,  while  the  third  and  fourth  row  are  fairly  regular. 
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The  ventral  plate  is  subsquare  and  much  narrower  than  the  dorsal. 
As  it  is  very  flexible,  the  lateral  margins  are  undulate  and  not  very 
distinct.  The  wrinkling  of  the  median  portion  of  the  ventral  plate 
is  constant  and  of  the  pattern  shown  in  figure  4.  The  lateral  sulci 
are  indistinct  and  shallow.  The  posterior  segment  of  the  body  is 
veiy  short  and  broad;  it  is  almost  concealed  by  the  dorsal  plate. 
The  coxal  plates  are  large  and  semicircular.  The  first  foot  joint  is 
very  small  and  parallel-sided|  the  second  also  rather  small.  The  toe 
is  of  moderate  length  and  has  a  long,  double  daw,  the  two  parts  of 
which  are  rarely  separated. 

Total  length,  84/£;  length  of  lorica,  57 jjl;  length  of  dorsal  plate, 
54/c;  width  62pL;  width  of  ventral  plate,  56;^;  anterior  edge  of  dorsal 
plate,  34/i,  of  ventral  plate,  45pL;  length  of  toe  without  claw,  21fi; 
claw,  6/£;  depth  of  body,  42;l 

Type.— C9Lt.  No.  16683,  U.S.N.M.,  from  Rio  Grande  Reservoir  (6), 
where  the  species  is  abundant.  It  also  occurs  in  the  following  col- 
lections: Pool  near  the  railroad,  between  Black  Swamp  and  Gatim 
(2),  common;  Rio  Grande  (6),  few;  Rio  Trinidad,  above  Agua 
Clara  (10),  few. 

MONOSTTLA  fUfUMCA  BiyM. 

From  a  creek  flowing  into  Camacho  Reservoir  (3),  comjnon. 

LXPADSLLA  PATXLLA  (MttUtf ). 

Metopidia  emarginaUi  Hudson  and  Gossb,  Eotifera,  Suppl.,  1889,  p.  46,  pi.  34, 
fig.  6. 

While  recorded  only  from  Rio  Trinidad,  at  Escoval  (11),  it  is 
quite  probable  that  many  specimens  have  been  overlooked,  as  the 
collections  nearly  all  contained  a  considerable  amoxmt  of  floccose, 
diatoms,  desmids,  etc. 

LBPADSLLA  80UDU8  (G«Me). 
Metopidia  9olidu$  Gossb,  Ann.  Mag.  Nat.  Hist.,  ser.  2,  vol.  8,  1851,  p.  201. 

In  a  creek  flowing  into  Camacho  Reservoir  (3),  common;  Rio 
Trinidad,  above  Agua  Clara  (10),  rare. 

LBPADSLLA  TRIPTERA  BhnnlMfg. 

From  Rio  Grande  Reservoir  (5),  common;  Rio  Grande  (6),  few. 

LBPADSLLA  IMBKICATA.  new  mrlw. 
Plate  16,  figs.  3-5. 

The  body  is  subovate,  a  little  broader  anteriorly.  The  lorica  is 
strongly  gibbous  with  a  very  faint  dorsal  ridge;  the  ventral  plate 
also  has  a  faint  ridge,  which  only  extends  for  about  two-thirds  of 
its  length.    Two  shallow  longitudinal  depressions  extend  the  length 
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of  the  body,  half  way  between  the  dorsal  ridge  and  the  lateral  mar- 
gins of  the  lorica.  The  ventral  plate  has  an  indistinct  groove  on 
each  side,  close  to  the  lateral  margin,  as  shown  in  the  cross  section 
of  the  body,  figure  5.  The  anterior  dorsal  margin  is  strai^t,  the 
ventral  has  a  deep,  V-shaped  sinus.  The  foot  opening  is  long,  nar- 
row, and  nearfy  parallel  sided.  The  foot  is  long  and  slender;  it  has 
four  joints,  the  posterior  being  nearly  as  long  as  the  three  anterior 
joints.  The  toes  are  strai^t,  excessively  long,  and  taper  graduaUj 
to  acute  points. 

Total  length,  128  ft;  length  of  lorica,  86  ft,  width,  64  ft;  depth,  39  /t; 
width  of  anterior  sinus,  29  /£,  depth,  18  pt;  length  of  foot  opening, 
25  fi,  width,  16  jjl;  lengtii  of  foot,  39  jjl,  of  last  joint,  16  pt;  length  of 
toes,  27  /£. 

T)fp€.—C9Lt.  No.  16686,  U.S.N.M.,  from  Kenilworth,  District  of 
Columbia,  where  the  species  occurs  in  weedy  ponds,  not  very  com- 
mon. Isthmian  specimens  are  from  a  stagnant  pool  at  Empire  (4), 
few;  Rio  Trinidad,  at  Escoval  (11),  few. 

LBPADSLLA  CTRTOPUS,  new  tftlm, 
Plate  16,  figs.  6-8. 

The  body  is  broadly  oval  and  evenly  rounded  dorsa%;  the  ventral 
plate  has  near  each  lateral  edge  a  very  shallow  longitudinal  depres- 
sion. The  anterior  dorsal  margin  is  nearly  straight;  the  ventral 
plate  has  a  very  deep,  evenly  rounded  anterior  sinus.  The  foot 
opening  is  short,  very  broad,  and  widest  posteriorly.  The  moderate^ 
long  foot  has  four  joints;  the  first,  second,  and  fourth  are  nearly 
equal  in  l^igth  and  the  third  joint  equals  the  combined  length  of 
the  first  and  second.  The  moderately  long  toes  are  asymmetric;  the 
ri^t  toe  tapers  rapidly  for  half  its  length  and  ends  in  a  very  slender, 
acute  point;  the  left  toe  tapers  gradually  to  the  point  and  is  strongly 
decurved.  The  last  joint  of  the  foot  is  twisted,  so  that  the  curved 
left  toe  is  almost  directly  under  the  right. 

Total  length,  98  fi;  length  of  lorica,  70  /£,  width,  66  /£,  depth,  29  /c; 
width  of  anterior  sinus,  24  /£,  depth,  19  fi;  length  of  foot  opening, 
17  /£,  posterior  width,  16  /i;  length  of  foot,  32  ft,  of  third  joint,  11  fi; 
length  of  right  toe,  16  fi. 

I)fpe.—C8Lt.  No.  16686,  U.S.N.M.,  from  a  creek  flowing  into 
Camacho  Reservoir  (3),  where  the  species  is  conmion.  It  also  occurs 
in  a  pool  near  the  railroad,  between  Black  Swamp  and  Gatun  (2), 
few;  stagnant  pool  at  Empire  (4),  few;  Rio  Grande  Reservoir  (6), 
common;  Rio  Grande  (6),  few. 

COLURSLLA  BICUSPmATA  (Bhnnbwi). 

In  a  creek  flowing  into  Camacho  Reservoir  (3),  few;  Rio  Grande 
Reservoir  (6),  few. 
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COLURBLLA  I71TCINATA  (Mlilter). 

In  a  creek  flowing  into  Camacho  Reservoir  (3),  common;  stagnant 
pool  at  Empire  (4),  few;  Rio  Qrande  Reservoir  (6),  few;  Rio  Grande 
(6),  few. 

SQUATHnELLA  IffDTICA  (ghrmbfg). 
Stephanopa  muHcus  Ehbenbbro,  Abh.  Akad.  Wias.,  Berlin  (for  1831),  1832,  p.  138. 
A  single  specimen  from  a  creek  flowing  into  Camacho  Reservoir  (3). 

TSICHOTRIA  TBTRACTIS  (Bhrenbttg). 
Dinoeharis  tetraOis  Ehrbnbbro,  Abh.  Akad.  Wias.,  Berlin,  1830,  p.  47. 

In  a  pool  near  the  railroad,  between  Black  Swamp  and  Gatun  (2), 
rare;  Rio  Trinidad,  above  Agua  Clara  (10),  few. 

MACROCHABTUS  COLUNSn  (O^Me). 

Dmoeharia  eoUinHi  Gossb,  Int.  Obs.,  vol.  10, 1867,  p.  269,  fig. 

In  a  pool  near  the  railroad,  between  Black  Swamp  and  Gatun  (2), 
few;  creek  flowing  into  Camacho  Reservoir  (3),  few;  Rio  Cocoli, 
above  lake,  mre;  stagnant  pool  at  Empire  (4),  common;  Rio  Grande 
(6),  rare. 

SCASIDIUM  XUDACTTLOTTJM  0«Me. 

A  single  specimen  from  a  pond  east  of  Canal  at  Empire  (8). 

SCASmiUM  LONOICAUDUM  (MIUlM). 

In  a  creek  flowing  into  Camacho  Reservoir  (3),  few;  stagnant  pool 
at  Empire  (4),  few;  Rio  Trinidad,  above  Agua  Clara  (10),  few. 

TSICHOCBRCA  BICSI8TATA  (0«Me). 

Rattidtu  bicrUtatus  Jbnninos,  Bull.  U.  S.  Fiah  Oamm.,  vol.  22,  1903,   p.  330, 
pi.  9,  figs.  77-«0. 

From  a  pond  east  of  canal  at  Empire  (8),  rare;  Rio  Trinidad,  at 
Escoval  (11),  few. 

TSICHOCXRCA  PUBUXA  (Jtonings). 

Rattuku  ptMlut  Jbnnino8,  Bull.  U.  S.  Fiah  Oomm.,  vol.  22,  1903,  p.  339,  pi.  9, 
figs.  81-85. 

From  a  stagnant  pool  at  Empire  (4),  few;  Rio  Grande  Reservoir 
(6),  few;  pond  at  Miraflores,  back  water  of  Rio  Camitillo  (12),  few. 

TSICHOCBRCA  RTIIDA,  new  tpMles. 
Plate  17,  ^,  2. 

The  body  is  moderately  long,  straight  on  the  ventral  side  and 
gibbous  dorsally.  The  head  sheath  is  set  off  from  the  body  by  a 
faint  constriction;  it  has  a  number  of  obscure  longitudinal  folds. 
The  anterior  margin  is  sinuate  and  without  any  teeth  or  spines. 
The  striated  area  is  a  little  less  than  one-third  the  length  of  the 
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body.  The  posterior  opening  of  the  lorica  is  lai^e  and  the  bulbous 
foot  projects  some  distance  through  it.  The  toe  is  half  the  length  of 
the  body,  slightly  reciured  at  the  base  and  straight  posterior^;  it 
is  accompanied  by  two  minute  substyles.  The  dorsal  antenna  is  on 
the  striated  area,  opposite  the  constriction  separating  the  head 
sheath  from  the  body;  the  left  lateral  antenna  is  on  the  posterior 
third  of  the  body;  the  right  antenna  has  not  been  observed. 

Total  length,  182;^;  length  of  body,  122  jjl,  depth,  45  pt;  length  of 
toe,  60  fi. 

Type.— Csit,  No.  16587,  U.S.N.M.,  is  from  a  pond  at  Bohio  (7) ;  the 
species  also  occurs  in  a  stagnant  pool  at  Empire  (4)  and  Rio  Trinidad, 
at  Escoval  (11);  only  a  few  specimens  were  foimd  in  each  of  the 
collections  mentioned. 

This  species  has  some  resemblance  to  Trichocerca  pusiUa  (Jennings); 
the  body  is,  however,  much  more  slender. 

TRICHOCERCA  RATTUS  (MtUItr). 

RaUulua  rattua  Jbnndcgs,  Bull.  U.  S.  Fiah  Oomm.,  vol.  22,  1903,  p.  333,  pi.  11, 
figs.  100, 101. 

From  Rio  Grande  Reservoir  (6),  rare;  Rio  Trinidad,  at  Escoval 
(11),  few;  pond  north  of  fill  work  at  Mu*aflores,  back  water  of  Rio 
Camitillo  (12),  rare. 

DIURSLLA  BRACH7URA  (G«Me). 

In  a  creek  flowing  into  Camacho  Reservoir  (3),  few;  pond  west  of 
Rio  (Jhagres,  at  Bohio  (7),  rare;  Rio  Trinidad,  at  Escoval  (11),  few. 

DIURELLA  WSBERI  Jirnntngt. 

In  a  creek  flowing  into  Camacho  Reservoir  (3),  few;  Rio  Grande, 
(6),  rare. 

DIURBLLA  VOLUTA  Mnrxay. 

Owing  to  an  insufficiency  of  material,  the  measurements  were  not 
given  by  Murray  in  the  original  description.  The  length  of  the 
lorica  is  135  fi;  length  of  toes,  from  36  to  42  jjl;  depth  of  body,  54  fi; 
width  of  body  over  keel,  54  jtt;  of  body  alone,  45  jjl. 

This  species  occmred  in  collections  from  Rio  Grande  Reservoir  (5), 
not  common. 

DIURSLLA  STTLATA  Bytertta. 

From  Rio  Grande  Reservoir  (5),  few;  Carabali  (Gorgona)  Reser- 
voir, common;  Rio  Trinidad,  at  Escoval  (11),  few;  pond  at  Mirar 
flores,  back  water  of  Rio  Camitillo  (12),  few. 

DHTRBLLA  TIGRIS  (MfiUlar). 

From  a  creek  flowing  into  Camacho  Reservoir  (3),  common;  Rio 
Grande  Reservoir  (5),  few;  Rio  Grande  (6),  few;  pond  east  of  canal 
at  Empire  (8),  rare. 


Digitized  by  VjOOQIC 


KO.  2062.  AT^W  ROTATORIA  FROM  PANAMA^HARRINQ,  553 

DXUKBLLA  TBRUIOR  (GotM). 

From  Rio  Trinidadi  at  Escoyal  (11),  few. 

DIUIUELLA  DIZOH-mrrTAIXI  Jeimhigg. 

Prom  a  pond  at  Miraflores,  back  water  of  Rio  Camitillo  (12),  few. 

POLTARTHRA  TSIOLA  KhnnbeiE. 

Polycarthra  platyptera  Ehbbnbbbg,  InfusioiiBth.,  1838,  p.  441,  pi.  54,  fig,  3. 

In  Gatun  Reservoir,  few;  Camacho  Reservoir,  few;  Rio  Grande 
Reservoir  (5),  common;  Carabali  (Gorgona)  Reservoir,  few;  Rio 
Trinidad,  at  E^coval  (11),  few;  pond  at  Miraflores,  back  water  of 
Rio  Camitillo  (12),  common. 

ASPLAir CHNA  BRIOUTWJSLUI  Oowi. 

Isthmian  specimens  from  both  localities  have  trophi  of  a  pro- 
nounced amffu>ra  type,^  with  a  strongly  developed  inner  tooth  on 
the  rami.  It  is  improbable  that  this  is  of  any  special  significance; 
in  a  pond  at  Fourmile  Run,  near  Washington,  where  this  species  is 
abundant,  all  the  material  collected  in  1913  had  the  amp7u>ra  type 
of  trophi,  while  this  year  the  normal  hnghtweOii  type,  without  the 
inner  tooth,  is  the  only  one  found.  It  should  be  explained  that  the 
character  of  this  pond  has  changed;  last  year  it  was  without  any 
fixed  vegetation  and  the  fauna  practically  limnetic  in  its  composition. 
This  year  there  is  an  abundance  of  vegetation,  mainly  Potamogeton 
criapum,  which  in  places  forms  large  tangled  masses,  and  the  fauna 
is  now  a  characteristic  stagnant-pond  fauna. 

This  species  occurred  in  a  stagnant  stream  under  the  old  bridge. 
Old  Panama,  probably  Rio  Alcorobo,  common;  Gatun  Lake, 
abundant. 

TBSTUDUfBLLA  INCISA  (Tenwte). 

Pterodma  indta  Tbbnbtz,  Rot.  XJmg.  Basels,  1892,  pp.  20,  41,  pi.  3,  figs.  19,  20. 

In  creek  flowing  into  Camacho  Reservoir  (3),  few;  Rio  Trinidad, 
above  Agua  Clara  (10),  rare. 

I  TESTUDnVEXXA  TSILOBATA  (Andenon  tad  Shepliard). 

Pterodma  trUohata  Andebson  and  Shbphard,  Pft>c.  Royal  Soc.  Victoria,  vol.  4, 
1892,  p.  79,  pi.  12,  fig.  7. 

Among  material  collected  from  the  railroad  bridge  over  Black 
Swamp  (1)  a  single  specimen  of  a  very  lai^e  TestudineUa  occurred. 
It  corresponds  closely  with  the.  figure  in  Kirkman's  paper  *  with  one 
exception,  the  median  lobe  of  the  anterior  dorsal  margin  is  produced 
as  a  long,  slender  spine.    The  length  of  the  lorica,  measured  from 

1  Compare  Powers,  A  oase  of  polymoiphism  in  Asplandma  sbnulatiDg  a  mutation.   Amer.  Nat.,  New 
Tork,  TOl.  46, 1912,  pp.  441-462, 626-662. 
1  Kirkmaa,  Th.,  List  of  some  of  tiie  Rottlwa  of  Natal.   Joun.  Royal  l£ior.  Soc.,  1901,  pp.  229-241,  pi.  6. 
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the  rounded  lateral  lobes,  is  300;£,  width,  275/i;  length  of  spin«,  40/f. 
T.  mueronata  (Gosse)  has  an  anterior  spine^  but  in  specimens  of  this 
species  from  Mexico  City  it  is  broad  at  the  base  and  witliout  the 
lateral  lobes  of  T.  trUobaia.  Mexican  specimens  measure  150  /t 
(Gk>88e  and  Weber  give  the  size  as  140  ft),  which  would  hardly  appear 
compatible  with  the  specific  identity  of  the  two  forms.  Whetiwr 
Kirkman's  specimens  really  belong  to  T.  tnlohata  is  a  matter  of  some 
doubt.  It  is  not  evident  from  the  original  description  that  T.  UHo- 
haia  differs  materially  from  T.  intermedia  Anderson  and  both  are 
probably  synonymous  with  T,  patina  (Hermann).  The  pectiliar 
structure  of  the  ovary  described  by  Rousselet  in  a  note  to  Ejrkman's 
paper  is  not  mentioned  by  Anderson  and  Shephard;  it  is  even  more 
pronounced  in  the  Black  Swamp  specimen,  the  left  half  of  the  ovary 
having  three  distinct  branches.  This  species  occurs  also  in  colleo- 
tions  made  by  Dr.  Chancey  Juday,  of  the  Universdty  of  Wisconsin,  at 
Los  Amatesi  Guatemala.  Daday  found  it  in  Paraguay,  describing  it 
as  Pterodina  mueronata  Gk>sse;^  he  notes  the  resemblance  in  the 
structiure  of  the  ovary  to  Eirkman's  animal. 


TBSTlJDniSLLA  PATINA  (Hannami). 

Pterodina  patina  Ehrbnbbrg,  Abh.  Akad.  Wias.  Berlin,  1830,  p.  48. 

In  a  collection  from  the  railroad  bridge  over  Black  Swamp  (1), 
rare;  creek  flowing  into  Camacho  Reservoir  (S),  rare;  stagnant  pool 
at  Empire  (4),  few. 

PBDAUA  MIRA  (HndMo). 
Pedalion  mira  Hudson,  Monthly  Micr.  Joum.,  vol.  6, 1871,  p.  121,  pi.  94,  figs.  1-4. 

Abundant  in  Gatun  Lake;  Rio  Grande  Reservoir  (6),  rare;  Carabali 
(Gorgona)  Reservoir,  rare;  pond  at  Miraflores,  back  water  of  Rio 
Camitillo  (12),  common. 

nUNIA  LONOISRTA  (Bhranbtii). 

Tnarthra  Umgiseta  Ehrbnbbbo,  Abh.  Akad.  Wias.  Berlm  (for  1833),  1834,  p.  222, 
pi.  8,  fig.  1. 

In  Gatim  Lake,  few;  back  water  of  Rio  Chagres  at  Las  Bocas  del 
Gatun,  few;  bayou  of  French  Canal  about  2  miles  south  of  Gatun, 
few. 

FLOSCULARIA  RINOBNS  (LilliiMlsi). 

Melioerta  ringens  Sohrank,  Fauna  Bdca,  vol.  3,  pt.  2, 1808,  p.  310. 
From  Rio  Trinidad,  above  Agua  Clara  (10),  few. 

UMHIAS  CXRATOPHYLU  Sdmnk. 

Among  weeds  in  Rio  Trinidad,  at  Escoval  (11),  few. 

1  Daday,  E.  von,  Sfisswasser-Mikro&una  Paragoays,  1905,  p.  116,  pi.  6,  fig.  20. 
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PTTOURA  LON0IPB8  (WtOB). 

Oeeutea  umbella  Hudson,  Joum.  Boyal  Micr.  Soc.,  1879,  p.  1,  pi.  1. 
From  Rio  Trinidad,  above  Agua  Clara  (10),  few. 

PTTOURA  PBCnmiBR  (Mnmif  )• 

Oeditea  pecUnyer  Mubrat,  Joum.  Royal  Micr.  Soc.,  1913,  p.  241,  pi.  10,  fig.14. 

A  single  fully  extended  and  niunerous  partially  or  completely 
contracted  specimens  from  Rio  Trinidad,  above  Agua  Clara  (10). 

SDETAIITHBRINA  SPIN08A  (Thorpe). 
MegaUArodia  $pino$a  Thorpb,  Joum.  Royal  Micr.  8oc.,  1893,  p.  151,  pi.  3,  ^.  6. 

From  a  stagnant  pool  by  the  raib*oad,  north  of  bridge  over  Black 
Swamp,  rare;  pool  near  railroad,  between  Black  Swamp  and  Oatim 
(2),  few. 

CONOCHILUS  HIFPOCRKFIS  (Sdnuk). 
C(mo<Mu»  volvox  Ehbbnbbbo,  Abh.  Akad.  Wias.  Berlin  (lor  1833),  1834,  p.  224. 

In  a  collection  from  railroad  bridge  over  Black  Swamp  (1),  few; 
I>ond  west  of  Rio  Chagres  at  Bohio  (7),  few. 

GOLLOTHBCA  POLTPHBMA,  ww  tpMlM. 
Plate  17,  ^.  4. 

The  body  is  of  moderate  length  and  nearly  cylindrical;  it  tapers 
gradually  to  the  short  foot  and  passes  without  noticeable  constriction 
into  the  corona,  which  has  five  short,  blimt  lobes,  the  dorsal  being  a 
little  longer  than  the  others.  The  setae  are  confined  to  the  tips  of  the 
lobes.  At  the  base  of  the  dorsal  lobe  is  a  large,  rectangular  eyespot, 
apparently  formed  by  the  fusion  of  the  usual  two,  being  twice  as 
broad  as  it  is  long;  occasionally  a  trace  of  a  dividing  line  appears  to 
exist.  The  internal  organs  are  normal,  with  the  exception  of  two 
round,  thin,  diskUke  glandular  bodies  at  the  base  of  the  corona, 
not  far  apart  and  weU  toward  the  dorsal  side.  Their  nature  and 
fimctions  are  imknown;  it  is  possible  that  they  may  be  the  subcere- 
bral  glands,  but  it  should  be  noted  that  no  trace  of  these  has  been 
found  in  any  other  species  of  the  genus.  Intra-vitam  staining  has  not 
been  tried.  The  jeUy-case  is,  as  usual  in  free-swimming  CoUothe- 
cidae,  attached  to  the  foot  by  a  fairly  long,  hardened  cement-thread, 
corresponding  to  the  pedimcle  of  the  sessile  forms.  The  resting  egg 
is  shown  in  the  figure;  the  yolk-mass  is  covered  with  niunerous,  dose- 
set  conical  projections,  which  are  surroimded  by  the  outer  shell. 

Total  length,  240  iEc.' 

Type.'-Osi.  No.  16688,  U.S.N.M.,  from  Kenilworth,  District  of 
Columbia,  where  the  species  is  at  times  abimdant.  It  has  been  found 
ako  in  ponds  at  Lakeland,  Maryland,  and  at  Fourmile  Run,  Virginia. 
It  was  found  in  Isthmian  collections,  narcotized  according  to  the 
de  Beauchamp  method,  from  a  pond  at  Bohio  (7),  common;  Rio 
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Grande  Reservoir  (5),  commoiL  The  description  and  notes  are  based 
on  local  materiaL 

This  species  forms  a  strange  connecting  link  between  the  sessile 
and  the  previously  described  free-swimming  species  of  the  genus, 
whidi  all  have  vibratile  cilia  on  the  corona,  while  this  has  rigid  setae 
like  the  sessile  forms.  Its  mode  of  locomotion  is  as  surprising  as 
it  is  unique.  When  the  animal  is  fully  extended,  as  in  tiie  figure, 
and  a  change  of  location  is  dedded  upon,  the  corona  is  spread  out  as 
far  as  possible,  and,  using  it  as  a  ''floating  anchor,"  the  foot  is  con- 
tracted with  a  sudden  jerk;  the  corona  is  then  rapidly  folded  and 
shot  forward  by  extending  the  foot  to  its  utmost  limits,  the  jeDy- 
case  now  acting  as  anchor.  The  corona  is  then  unfolded  and  the 
same  laborious  cycle  repeated  again  and  again,  until  the  point  of 
destination  is  reached. 

It  is  evident  that  this  species  is  much  more  closely  related  to  the 
sessile  than  to  the  free-swimming  forms  and  it  also  appears  to 
unite  these  two  sections  of  the  genus  into  an  inseparable  whole. 

ROTASIA  HXPTTTHIA  (Shranberg ). 

Adtnums  neptuniui  Ehernbbbo,  Abh.  Akad.  Wks.  Berlin  (lor  1831),  1882,  p. 
145,  pi.  4,  fig.  23. 

From  a  sluggish  stream  in  savannas  between  Panama  and  Old 
Panama,  few;  pond  at  Miraflores,  back  water  of  Rio  Camitillo  (12), 
rare. 

Contracted  Bdelloids  occurred  in  nearly  all  the  collections;  only 
those  species  are  listed,  which  may  be  recognized  by  some  structural 
peculiarity  even  in  the  contracted  state. 

ROTABZA  BCACRXJRA  (ShnatMig). 

Rottfer  macnarus  Ehrenbbbg,  Abh.  Akad.  Wias.  Berlin  (for  1831),  1832,  p.  145, 
pi.  4,  fig.  22. 

Among  algae  on  the  rocks  in  a  stream  flowing  into  Oatun  Reser- 
voir, common. 

DISSOTROCHA  BCACROSTTLA  (BhranbeiE). 
PkUodina  maerostyla  Ehrknbbrq,  Infusioiisth.,  1838,  p.  500,  pi.  61,  fig.  7. 

In  a  pool  near  the  railroad,  between  Black  Swamp  and  Gatun  (2), 
few;  stagnant  pool  at  Empire  (4),  few. 

NOTES  ON  DISTRIBUTION. 

To  facilitate  comparison  and  especially  on  account  of  its  bearing 
on  the  origin  of  the  as  yet  unrecorded  rotatorian  fauna  of  Qatun 
Lake  in  its  present  extent,  the  following  list  of  the  collections  from 
the  more  important  localities,  arranged  with  reference  to  the  Conti- 
nental Divide,  will  be  of  interest. 
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atlahtic  watbbshsd. 

FSOM  THB  RiJLROJLD  BrIDOB  OYEB  BlACK  SwAMP  (1). 


Notommata  copeus. 
Brachumus  mirabUis. 
Platyias^piadricarnis. 
Mytilina  trigana, 
EucManis  triquetra  (?). 
DipleuchUmU  propatula. 


Lecane  ouTvioornis. 
Lecane  leonUna. 
Testudindla  trUobata  (?). 
TestudineUa  patina. 
Conochihu  kippocrepis. 


Pool  nbab  thb  Bailboad,  between  Black  Swamp  and  Gatun  (2). 


Nbtommata  pseydoeerherus. 
Plewroirocha  9ordida, 
Monommata  orhis. 
Dicranophorusforcipatiu. 
Platyias  quadricornis. 
MyiiUna  ventraXis, 
Euchlama  dUatata. 
EhichkmU  plioata. 
Leoane  aeganea. 
Leoane  arcula. 
LecoTie  compta, 
Lecane  crepida. 
Lecane  dorysea. 
Lecane  ercodes. 
Lecane  homemanni. 
Lecane  leontina. 
Lecane  luna. 


Lecane  nana. 
Lecane  ploenenm. 
Lecane  ungiLlata. 
Monostyla  buHa. 
Monoetyla  dosterocerca. 
Monostyla  comuta. 
Monostyla  dedpiem. 
Monostyla/urcata. 
Monostyla  pyriformxs. 
Monoityla  rugosa. 
Monostyla  virga, 
Lepaddla  cyrtopus. 
Tnchotria  tetratis. 
Maerochaetus  coUinsii. 
Sinantherina  spinosa. 
Dissotrocha  macrostyla. 


Gatun  Lake. 


Brachionus  angidcaris  caudatus. 
Brachionus  capsuliflorus  (haien). 
Brachionus  falcatus, 
BrackUmM  patulus  macracanihtLs. 
Keratella  stipitata. 


Monostyla  btUla. 
Polyar^a  trigla. 
Peddlia  mira. 
FUinia  longiseta. 
ABplanckna  hrightweUii. 

Rio  Tbinidad,  about  1  iole  fbom  mouth  (9). 


Dicranophorus  fordpatus. 
Lecane  arcula. 
Lecane  ploenensis. 


Monostyla  comuta. 
Monostyla  furcata. 
Monostyla  pyrifonms. 


Rio  Tbinidad,  above  Aoua  Clara  (10). 


NotomnuUa  pseudocerberus. 
Diasckisaforfioata. 
DiakhiM  auriculata. 
Mytilina  ventralis. 
Lecane  arcula. 
Lecane  compta. 
Lecane  homemanni. 
MonoHyla  biUla. 
Monostyla  dosterocerca. 
Monostyla  comuta. 
Monostyla  Jwrcata. 
MonoHyla  hamata. 


Monostyla  cibtUKL. 
Monostyla  pyriformis. 
Monostyla  quadridentata, 
Monostyla  rugosa. 
Monostyla  virga. 
Lepadella  soUdus. 
Tricfiotria  tetractis. 
Scaridivm  longicaudum^ 
Testudinella  indea. 
Floscularia  ringens. 
Ptygwra  longipes. 
Ptygura  pectinifer. 
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Diasdnxaforficata, 
Mtmommata  Umgwta, 
EtLcfdanis  dilatata, 
EuManiB  aropha, 
LecoTie  amorjiui. 
Lecane  arcula. 
LecoM  Ivdwigii. 
Lecane  paptuma. 
Monostyla  doiterocerca. 
Monottyla  comtUa. 
Mormtyla  decipiens. 


Rio  Trinidad,  at  Esooyal  (11). 

Monostyla  hamaia, 
Jlionattyla  virga. 
LepadeUa  imbricata. 
LepadeUa  patella. 
Tridiocerca  bicriHata, 
Tncnoceroa  nutda, 
Diwrella  bradiyura. 
DtureUa  Hylata. 
Diurella  tenuiar. 
Polyarthra  trigla, 
lAmnias  ceratophyUi, 


Cbebk  flowing  into  Camacho  Rsssbyoir  (3). 


Notommata  cerberue, 

Diagchizaforficata. 

Diaechiza  gibba. 

Diatchiza  gracUis. 

M<mommata  orbia, 

Dicranophorua  fordpatua. 

Brackionue  patuhu  inacracanthue. 

Keratella  quadrata. 

Keraiella  atipitata. 

Euchlanie  oropha. 

Dipleuchlania  propatula. 

L&xme  arcula, 

Lecane  crepida, 

Lecane  flexUis. 

Lecane  homemanni. 

Lecane  leonHna. 

Lecane  Ivdwigii. 

Lecane  luna. 

Lecane  ploeneneie. 

Lecane  tenuieeta. 

Monoatyla  bifurca. 


Monostyla  bulla. 
Monostyla  dosterocerca, 
Monostyla  comuta. 
Monostyla  decipiens. 
Monostyla  furcata. 
Monostyla  hamata. 
Monostyla  lunaris. 
Monostyla  pyrtformis. 
LepadeUa  eyrtopus. 
Lepadella  solidus. 
Colurella  bicuspidata. 
Colurella  undnata. 
Squatinella  mutioa. 
Macrochaetus  coUinsii. 
Soaridvum  longicaudum. 
Diurella  bradiyura. 
Diurella  tigria. 
Diurella  weberi. 
Testudinella  indsa. 
Testudinella  patina. 


Gaaabali  (Goboona)  Rbbbryoir). 


Brachionus  angularis  oaudatus. 
Brachumus  budapestinensis. 
Anuraeopsis  fissa. 


DiwreUa  stylata. 
Polyarthra  trigla. 
Pedalia  wxra. 


Pond  west  of  Rio  Chaores  at  Bohio  (7). 


BraMonus  dolabratua. 
BracMonua  angukaria  caudatua. 
Brachionua  patulua  macracarUhua. 
KerateUa  stipitata. 
Notholca  longispina. 


Monostyla  virga. 
Tiidioceroa  nitida. 
Diurella  bradnywra. 
ConochUus  kippocrepis. 
CoUotheca  polyphema. 


Lecane  leontina. 
Lecane  ludwigU. 
Lecane  ploenensis. 
Monostyla  briUa. 
MoTiostyla  comuta. 


Pond  east  of  canal  at  Emfirb  (8). 

Monostyla  virga. 
Scaridium  eudactylotum. 
Tridiocerca  bicristata. 
Diurella  tigris. 
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Stagna2«t  fool  at  the  bnd  of  Canal  cut,  Empibs  (4). 


DieranophoTtuforeipatus, 

Eneentnimfelis, 

BrachioTiut  patulus. 

Brackionui  patulu9  macnuxmthuM. 

Keratella  sUpitaia. 

MyttUrui  triffona, 

EuManis  dUatata. 

EuManis  plioata. 

DipleuchUmia  propatukL, 

Leamearcula. 

Lecane  compta. 

Leoane  erepida. 

Leeane  eurvicomu. 

Lecane  flexUis. 

Leoane  leontma. 

Leoane  luna. 

Leoane  marski. 

Leeane  paptiana. 


Leeane  plaenensU. 
Leoane  pUiiUa, 
Leoane  eibina, 
Monostyla  bulla. 
Monostyla  oomuta, 
Monostyla  furoata, 
Monostyla  hamata. 
Monostyla  obttua. 
Monostyla  pyriformis. 
Monostyla  quadridentata, 
LepadeUa  cyrtopus. 
Lepadella  imbricata. 
ColureUa  uneinata. 
Maerochaettis  oollinsU, 
Scandium  longioaudum, 
Trichoceroa  pustUa. 
Testudinella  patina. 
Diseotroeha  maarostyla. 


PACIFIC  WATBRSHBD. 

Pond  at  Miraflorss;  back  watbb  of  Rio  Gaihtillo  (12). 


Notommata  awrita. 
Braehionus  angularis  caudatus, 
Bra^ionus  capsuUflorus  (baken). 
'Braehionus  paJtuXus  maaracanthus. 
Platyias  quadrioomis. 
Keratella  stipUata. 
EuManis  dUatata. 
DipleuManis  propatula. 


Leoane  papuana. 
Tridiooerca  pusiUa. 
TridioceroaraUus. 
Diurella  dixonrnuUallL 
Diurella  stylaJta. 
Polyarthra  trigla. 
Pedalia  mira. 
Rotaria  neptunia. 


Rio  Grande,  RirBR  (6). 


Dicranophofusforcipaitis. 
Braehionus  oapsuliflorus  (bakeri). 
Braehionus  patulus  maeracanthus. 
KerateUa  stipUata. 
MytUina  ventralis. 
EuManis  dilatata. 
DipleuManis  propatula. 
Lwanearcuta. 
Leoane  erepida. 
Leoane  curvioomxs. 
Leoane  homtmanni. 
Lecane  papuana. 


Leeane  pusiUa. 
Monostyla  bulla. 
Monostyla  comuia. 
Monostyla  fwrcata. 
Monostyla  pyriformis. 
Monostyla  ruyosa. 
Lepadella  cyrtopus. 
Lepadella  triptera. 
ColureUa  undnata. 
Macrodhaetus  oollineU. 
DiureUa  tigris. 
Diurella  weben. 


Rio  Granpb  Rbsbbyoib,  nbae  railroad  bridob  (5). 


Dicranophorusfordpatus. 
BraMonus  oapsuliflorus  (baieri). 
KerateUa  stipitata. 
Anurasopsis  fissa. 
MytUina  ventralis. 


EuManis  plieaia. 
DipUuchlanis  propatula. 
Leoane  areola. 
Leoane  erepida. 
Lecane  curvioomis. 
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Lecane  elegant, 
Leocnu  hornenumni, 
Leccme  papuana, 
MonoHyla  buUa. 
Monostyla  dotteroeeroa, 
Monattyla  comuta. 
Monoetyla  decijntns. 
M(mogtylahamata, 
MonoHyla  Iwnaris. 
Monostyla  ohUua, 
Monostyla  pyrybrmit. 
Monostyla  quadrideniata, 
Monostyla  rugosa. 


Monostyla  virga. 
LepadeUa  cyrtopus. 
Lepadella  triptera, 
ColwtUa  bieutpidata. 
CohareUa  undnaia, 
Trithoceroa  pusiUa, 
Trithoceroa  raitus, 
DiureUa  stylata, 
DvureUa  tigns. 
DiureUa  vokUa. 
Polyarthra  trigla. 
Pedaliamira, 
CoUotheoa  polyphema. 


Of  the  109  species  and  distinct  varieties  recorded,  46  are  common 
to  the  Atlantic  and  Pacific  slopes,  55  occur  only  on  the  Atlantic, 
and  8  only  on  the  Pacific  slope.  This  group  of  63  species  includes 
but  20  occinring  in  sufficient  numbers  to  be  termed  common — 16 
Atlantic  and  4  Pacific  species.  It  is  questionable  whether  these  fig^ 
ures  demonstrate  anything  beyond  the  already  known  lack  of  suit- 
able environments  on  the  Pacific  slope. 

The  closely  related  genera  Lecane  and  Monostyla  exhibit  some  inter- 
esting anomalies  of  distribution.  Of  the  13  species  of  Monoetylaf 
12  are  common  to  the  Atlantic  and  Pacific  slopes;  Lecane  is  repre- 
sented by  22  species,  only  7  of  which  occur  in  both  watersheds. 

Foiu:  species  of  these  two  genera,  Lecane  amorphic  L.  flexUis,  L. 
temiiaeta,  and  Monostyla  Hfurca,  to  which  may  be  added  a  fifth, 
Monostyla  {^Diarihra)  monostyla,  found  by  Daday  in  Paraguay, 
occur  on  the  Isthmus  in  ponds,  while  here  at  Washington  they  are 
found  only  in  Sphagnum.  This  change  of  habitat  is  without  any 
obvious  explanation;  the  reverse  would  have  been  more  inteUigible. 
If  only  one  species  had  been  involved  it  might  have  been  passed  over, 
but  when  the  same  peculiar  environmental  relation  is  found  to  apply 
to  five  species,  there  must  be  some  definite  cause  for  it,  whatever  that 
may  be. 

The  fauna  of  Oatun  Lake  at  the  time  the  collections  were  made 
was  practically  a  normal  pond  fauna,  as  demonstrated  by  comparison 
with  similar  localities  on  the  Isthmus.  Rio  Trinidad,  in  the  region 
represented,  was  virtually  stagnant.  It  is  surprising  to  find  so  few 
species  common  to  these  two  connected  bodies  of  water.  The  lake 
fauna  would  be  expected  to  be  transplanted  from  Rio  Trinidad;  evi- 
dently this  did  not  occur,  and  its  origin  must  have  been  in  the  small 
ponds  which  existed  in  the  territory  before  the  construction  of  the 
lake  and  were  gradually  engulfed. 

If  the  Isthmian  list  is  compared  with  Murray's  of  the  collections 
made  by  him  in  Chile,  Argentina,  and  Brazil,  a  siifficiently  close  agree- 
ment will  be  found  to  warrant  the  conclusion  that  the  rotatorian 
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fauna  of  tjie  Isthmus  is  South  American.  This  is  merely  corrobora- 
tive of  the  reports  on  other  groups,  which  have  established  the  agree- 
ment of  the  Isthmian  fauna  in  general  with  that  of  South  America. 

The  tw;o  lists  record  a  total  of  138  Bpecies,  of  which  35  are  limited 
to  South  and  Central  America.  As  both  lists  are  fragmentary  by 
reason  of  the  nearly  complete  absence  of  the  illoricate  species,  a  more 
accurate  judgment  may  be  arrived  at  by  a  study  of  the  genera  Lecane 
and  Monostyla,  in  which  all  the  species  are  recognizable,  even  when 
contracted.  A  total  of  43  species  belonging  to  these  two  genera  occur 
in  the  combined  Usts,  21  of  which  are  not  known  outside  of  the  South 
American  f  aimal  region  and  26  species  are  known  only  from  the  Amer- 
ican continent.  NaturaUyboth  Murray'sand  this  list  have  their  quota 
of  rare  species,  but  many  of  the  exclusively  South  American  species 
are  abundant,  such  as  Lecane  areola,  L.  campta,  L.  crepida,  L.  curvir 
camis,  L.  nana,  L.  pusiUa,  Monostyla  dedpiena,  M.  furcata,  M,  pyrir 
formia,  M.  rugosa,  and  M.  virga.  No  doubt  some  of  these  will  even- 
tually be  found  elsewhere,  but  on  the  other  hand  it  is  at  least  equally 
probable  that  many  more  undescribed  species  exist  in  South  America, 
in  view  of  the  limited  territory  represented  by  the  collections,  .and 
the  conclusion  that  it  is  entirely  proper  to  speak  of  a  distinctly  South 
American  rotatorian  fauna  seems  therefore  irresistible. 

The  localization  of  so  many  species  of  Rotatoria  should  go  far  to 
disprove  the  importance  of  birds  as  agents  of  dissemination.  No  one 
will  of  course  deny  that  birds  do  influence  distribution  to  some  extent, 
but  it  is  extremely  doubtful  whether  it  amotmts  to  more  than  equal- 
izing the  fauna  of  circumscribed  localities.  That  any  long-distance 
transmission  takes  place  is  a  purely  gratuitous  assumption;  it  is  ren- 
dered highly  improbable,  if  not  actually  disproved,  by  the  diversity 
of  the  rotatorian  faunas  of  North  and  South  America.  It  is  well 
known  that  our  migratory  birds  winter  on  the  shores  of  the  Caribbean 
and  countless  millions  make  the  trip  every  year,  so  that  the  rotatorian 
fauna  of  America  from  the  Equator  to  the  Arctic  Circle  should  be 
sensibly  uniform,  if  birds  were  even  accidental  carriers.  The  indi- 
cated great  diversity  of  the  North  and  South  American  faunas  flatly 
contradicts  this. 

While  it  has  been  frequently  claimed  that  the  Rotatoria  are  dis- 
tributed all  over  the  world  witili  something  approaching  monotonous 
uniformity,  the  evidence  upon  which  this  assertion  is  based  appears 
entirely  too  fragmentary  to  draw  any  such  far-reaching  conclusions 
from.  And  it  would  be  necessary  to  bring  forward  irrefutable  evi- 
dence, as  a  uniform,  cosmopolitan  distribution  is  unknown  in  any 
other  subdivision  of  the  animal  world.  It  seems  particularly  out  of 
place  in  the  case  of  the  Rotatoria,  as  it  is  in  direct  opposition  to  the 
better  known  facts  of  the  distribution  of  the  Entomostraca,  which  as 
far  as  we  know  ought  to  be  sensibly  parallel,  at  least  the  adaptation 
34843**— Proc.N.M.vol.47— 14 86 
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to  and  means  for  distribution  are  identical  in  both  cases.  It  has  long 
ago  been  demonstrated  that  some  Entomostraca  are  cosmopolitani 
while  many  are  more  or  less  localized,  and  there  is  every  reason  to 
believe  that  the  same  holds  good  for  the  Rotatoria.  A  majority  of 
the  species  are,  upon  the  basis  of  our  present  knowledgCi  Hmited  to 
particular  localities.  That  this  localization  may  be  in  some  cases 
only  apparent  is  obvious;  there  is  no  doubt  that  many  animak  now 
considered  rare  will  eventually  be  shown  to  have  a  wide  distribution. 
But  it  should  be  evident  that,  if  we  b^in  by  assuming  universal 
distribution,  it  is  imlikely  that  anything  will  be  discovered  to  dis- 
prove it,  not  only  because  it  is  not  searched  for,  but  also  on  account 
of  no  attempt  being  made  to  correlate  the  acquired  evidence. 

That  many  species  of  Rotatoria  undoubtedly  do  enjoy  a  world-wide 
distribution  is  certain.  This  is  not  surprising,  considering  the  great 
age  of  this  group,  which,  even  if  not  demonstrated  by  paleontological 
evidence,  may  reasonably  be  inferred  from  the  well  Imown  fact  that 
the  origin  of  Arthropods  dates  back  to  the  unrecorded  interval 
between  the  Archaean  and  Paleozoic  eras;  that  all  the  major  divi- 
sions of  the  lower  Invertebrates  originated  long  before  the  appearance 
of  the  Arthropods  is  now  universally  accepted,  and  on  this  basis  it  is 
not  difficult  to  account  for  the  extensive  distribution  of  many  species 
of  Rotatoria.  In  this  connection  it  may  not  be  out  of  place  to  c^ 
attention  to  the  fact  that  the  earliest  known  bird,  Archdeopteryx,  is 
of  Jmrassic  age,  so  that  if  the  Rotatoria  had  been  dependent  on  dis- 
tribution by  birds,  they  would  have  become  extinct  ages  before  dis- 
persal could  have  occurred.  It  is  also  quite  possible  that  bird 
migrations  may  be  of  comparatively  recent  origin. 

For  the  reasons  given,  it  would  seem  that  the  universal  distribution 
theory  is  at  least  unsafe  as  a  working  hypothesis,  if  not  actually  harm- 
ful. A  careful  study  of  the  rotatorian  fauna  of  any  locaHty  whatever 
is  still  worth  while,  until  we  have  far  more  complete  records  than  we 
now  possess.  Systematic  work,  including  f aunal  lists,  may  not  be 
the  most  satisfying  to  the  investigator,  but  both  are  the  foundation 
upon  whidi  the  whole  structure  must  be  erected. 

One  of  the  consequent  drawbacks  of  the  universal  distribution 
theory  is  that  many  forms  without  doubt  remain  unrecorded,  if  show- 
ing a  certain  resemblance  to  some  known  species.  As  partly  respona- 
ble  for  this  one  may  also  consider  the  imprecations  so  often  hurled  at 
the  head  of  the  unfortunate  who  happens  to  give  a  new  name  to  an 
old  species,  surely  a  minor  offense,  provided  the  description  and  figure 
are  both  good.  It  is  very  much  easier  to  relegate  a  name  to  synonymy 
than  to  sift  out  a  number  of  species  traveling  under  the  same  name, 
and  if  merely  listed  without  description  and  figure  it  is  obviously 
impossible  to  determine  the  identity  of  the  animal  which  the  observer 
had  before  him. 
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The  crying  need  of  rotatorian  taxonomy  is  at  present  exact  and 
full  descriptions  of  all  the  known  species.  Too  much  stress  can  not 
be  laid  upon  complete  descriptions.  It  is  not  sufficient  to  differen- 
tiate the  species  from  all  others  known  to-day.  It  is  quite  evident 
that  we  know  as  yet  only  a  small  fraction  of  the  total  number  of  spe- 
cies of  Rotatoria  extant,  consequently  a  description  (and  figure) 
should  record  all  that  can  be  ascertained  in  order  to  enable  the  future 
discoyerer  of  a  closely  related  animal  to  decide  whether  his  specimen 
belongs  to  an  old  species  or  is  really  an  undescribed  form.  This  should 
not  be  construed  as  disparaging  comparisons  with  known  species. 
These  are  very  useful,  but  should  be  only  accessory.  Our  main 
dependence  must  be  a  detailed  and  full  description.  By  description 
is  to  be  understood  not  merely  the  word  picture,  but  also  the  figure, 
which  in  the  absence  of  a  fixed  terminology  is  absolutely  necessary. 
It  is  indeed  doubtful  whether  combinations  of  words  will  ever  be 
sufficient  to  differentiate  Rotatoria  without  being  supplemented  by 
an  illustration. 

EXPLANATION  OF  PLATES. 

AU  figures  are  highly  magnified.    For  actual  measurements  see  text. 

Plate  16. 

Fig.  1.  BradiicnuB  dolabratuSf  ventral  view;  page  529. 

2.  BrachiontiB  doldbratus^  lateral  view. 

3.  Lepadella  imbrioaUif  ventral  view;  page  549. 

4.  Lepadelia  imMoato,  lateral  view. 

5.  Lepadella  inibricata,  cross  section  of  body. 

6.  L^padeUa  cyrtopuB,  ventral  view;  page  550. 

7.  Lepadella  cyrtopuB,  lateral  view. 

8.  Lepadella  q/rtopuB,  cross  section  of  body. 

Plate  17. 

Fig.  1.  BrachionuB  patuluB  maeraoanthuB,  dorsal  view;  page  530. 

2.  Tnchoceroa  niUdaj  lateral  view;  page  551. 

3.  Lecane  curvioomiB,  lateral  view;  page  535. 

4.  Collotheca  polyphema^  lateral  view;  page  555. 

Plate  18. 

Fig.  1.  Lecane  warBkiy  ventral  view;  page  537. 

2.  Lecane  marBhh  lateral  view. 

3.  Lecane  marBki,  dorsal  view. 

4.  Lecane  ercodeB,  ventral  view;  page  537. 

5.  Lecane  ercodee,  lateral  view. 

6.  Lecane  eroodee,  dorsal  view. 

Plate  19. 

Fig.  1.  Lecane  ftexUiBf  ventral  view;  page  538. 
2.  Lecane flexUiBf]AtBnl  view. 
•    3.  Lecane  flexUiB,  dorsal  view. 

4.  Lecane  arcula,  ventral  view;  page  639. 

5.  Lecane  arcula,  lateral  view. 

6.  Lecane  arcula,  dorsal  view. 
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Plate  20. 

Fig.  1.  Lecane  oompta,  ventxal  view;  page  540. 

2.  Lecane  compta,  lateral  view. 

3.  Lecane  comptOy  dorsal  view. 

4.  Lecane  puiilUiy  ventral  view;  page  541. 

5.  Lecane  pusillay  lateral  view. 

6.  Lecane  puiilla,  dorsal  view. 

Plate  21. 

Fig.  1.  Lecane  aeganea,  ventral  view;  page  542. 

2.  Lecane  aeganea,  lateral  view. 

3.  Lecane  aeganea,  donal  view. 

4.  Lecane  <hry$9a,  ventral  view;  page  542. 

5.  Lecane  doryesa,  lateral  view. 

6.  Lecane  doryiM^  dorsal  view. 

Plate  22. 

Fig.  1.  Lecane  tenuiuta,  ventral  view;  page  543. 

2.  Lecane  tenuxseta,  lateral  view. 

3.  Lecane  tenuxseta,  dorsal  view. 

4.  Lecane  crepida,  ventral  view;  page  533. 

5.  Lecane  crepida,  lateral  view. 

6.  Lecane  crepida,  dorsal  view. 

7.  Lecane  crepida,  cross  section  of  body. 

Plate  23. 

Fig.  1.  Lecane  amorpka,  ventral  view;  page  544. 

2.  Lecane  amorphaf  lateral  view. 

3.  Lecane  elegam,  ventral  view;  page  544. 

4.  Lecane  cleans,  lateral  view. 

5.  Lecane  sibina,  ventral  view;  page  535. 

6.  i>oan«  n&tna,  lateral  view. 

7.  Lecane  sibina,  dorsal  view. 

Plate  24. 

Fig.  1.  MonoBtyla  virga,  ventral  view;  page  546. 

2.  Monostyla  virga,  lateral  view. 

3.  Monostyla  virga,  dorsal  view. 

4.  Monostyla  rugosa,  ventral  view;  page  548. 

5.  Monostyla  rugosa,  lateral  view. 

6.  Monostyla  rugosa,  dorsal  view. 
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New  Rotatoria  from  Panama. 

For  explanation  of  plate  see  page  563. 
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New  Rotatoria  from  Panama. 

For  explanation  of  plate  see  page  563. 
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New  Rotatoria  from  Panama. 

For  explanation  of  plate  see  paoe  563. 
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New  Rotatoria  from  Panama. 

For  explanation  of  plate  see  page  563. 
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New  Rotatoria  from  Panama. 

For  explanation  of  plate  see  page  564. 
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New  Rotatoria  from  Panama. 

For  explanation  of  plate  see  page  564^ 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  47     PL.  22 


New  Rotatoria  from  Panama. 

For  explanation  of  plate  see  paoe  564. 
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New  Rotatoria  from  Panama. 

For  explanation  of  plate  see  page  564. 
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New  Rotatoria  from  Panama. 
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NORTH  AMERICAN  PARASITIC  COPEPODS  BELONGING 
TO  THE  LERNAEOPODIDAE,  WITH  A  REVISION  OF  THE 
ENTIRE  FAMILY. 


By  Chables  Branch  Wilson. 

DepartmerU  of  Biology,  State  Normal  School,  Westfield,  Ma$9achuteUt, 


INTRODUCTION. 

The  present  is  the  eleventh^  paper  in  the  series  based  on  the 
collection  of  parasitic  copepods  in  the  United  States  National  Mu- 
setun  and  deals  with  the  family  Lernaeopodidae. 

For  several  reasons  the  necessity  of  supplemental  study  has  been 
greater  than  in  connection  with  any  of  the  families  previously  treated. 
The  Lernaeopodidae  are  soft-bodied,  without  any  chitin  framework, 
external  or  internal,  to  hold  them  in  shape.  Consequently  they  shrink 
and  often  become  so  distorted  during  preservation  that  the  museum 
specimen  gives  very  little  idea  of  the  original.  Most  of  the  species 
are  transparent  when  alive,  and  much  of  their  internal  anatomy  can 
then  be  plainly  seen.  But  in  a  preservative  they  become  opaque  and 
require  dissecting  or  sectioning  before  anything  can  be  learned  with 
T^ard  to  their  internal  structure. 

Finally  a  knowledge  of  both  sexes  of  the  various  genera,  and  of 
the  developmental  stages  through  which  the  larvae  pass  has  been 
found  necessary  for  the  establishment  of  a  rational  basis  of  classificar 
tion.  And  the  greater  bulk  of  such  information  must  be  obtained 
outside  of  a  museum  collection. 

The  development  of  the  family  was  worked  out  at  Lake  Maxin- 
kuckee,  Indiana,  during  the  summers  of  1906,  1908,  and  1909,  and 
has  already  been  published  as  the  ninth  paper  of  the  present  series. 

Isolated  developmental  stages  and  the  males  of  many  species  were 
obtained  at  Beaufort,  North  Carolina,  while  working  for  the  United 

iThe  ten  preceding  papen,  all  of  which  were  pubUahed  in  the  Proceedings  of  the  United  States 
National  Moseom,  are:  1.  The  Argnlidae,  vol.  26,  pp.  885-742,  pis.  8-27.  2.  Desoriptlons  of  Argnlidae, 
Tol.  27,  pp.  627-655,  88  tezt-flgores.  3.  The  Caliginae,  vol.  28,  pp.  479-672,  pis.  5-29.  4.  Tlie  Treblnae 
and  Euryphorinae,  vol.  31,  pp.  660-720,  pis.  15-20.  5.  Additional  notes  on  the  Argolidae,  vol.  32,  pp. 
411-424,  pis.  29-32.  6.  The  Pandarinae  and  Cecroplnae,  vol.  83,  pp.  323-400,  pis.  17-43.  7.  New  Species 
of  Callginae,  vol.  33,  pp.  593-627,  pis.  49-56.  8.  Parasitic  Copepods  fh>m  the  Padflo  Coast,  vol.  36,  pp. 
431-481,  pis.  66-83.  0.  Development  of  Achthera  anMoplUU  KelUoott,  vol.  39,  pp.  189-226,  pis.  29-36. 
10.  The  SrgasiUdae,  vol.  39,  pp.  263-400,  pis.  41-60. 
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States  Bureau  of  Fisheries.  For  these  excellent  advantages  the  author 
is  indebted  to  the  couil^esy  of  the  Hon.  George  M.  Bowers,  forma 
United  States  Commissioner  of  Fisheries. 

The  internal  anatomy  has  been  derived  partly  from  the  study  of 
hying  specimens  at  each  of  the  above  locahties^  and  partly  from 
serial  sections  made  in  the  laboratory  of  Johns  Hopkins  University, 
as  noted  in  the  ninth  paper  above  mentioned. 

A  number  of  specimens,  including  several  of  the  new  species,  were 
collected  by  Dr.  Edwin  Linton  during  his  investigations  on  the 
cestode  and  trematode  parasites  of  fishes,  and  were  generously  turned 
over  by  him  to  the  present  author.  These  specimens  ace  always 
excellently  preserved  and  have  proved  of  great  value  in  the  presoit 
study. 

Several  years  ago  Dr.  R.  R.  Gurley,  at  that  time  in  the  employ  of 
the  United  States  Bureau  of  Fisheries,  collected  in  manuscript  form 
all  the  available  data  regarding  copepods  parasitic  upon  our  North 
American  freshwater  fishes.  These  notes  have  been  placed  at  the 
author's  disposal,  and  as  they  included  complete  translations  of 
everything  written  on  North  American  species  by  foreign  authors 
they  have  proved  extremely  valuable.  Acknowledgment  is  made  in 
the  text  whenever  these  notes  have  been  incorporated. 

Dr.  Nathan  Fasten,  of  the  Department  of  Zoology  at  the  Univer- 
sity of  T^^ficonsin,  has  recently  published  three  excellent  papers  on 
the  habits  and  development  of  a  species  of  this  family  which  infests 
the  common  brook  trout.  At  the  author's  request  Dr.  Fasten  vary 
kindly  loaned  mounted  specimens  of  the  copepodid  larvae  and  male 
of  this  species,  Sdlmincdla  edwardaii,  which  have  been  of  much  use  for 
study  and  comparison. 

As  here  constituted  the  family  includes  23  genera  and  136  species, 
of  which  12  genera  and  21  species  are  new  to  science. 

In  addition  there  are  sev^al  other  genera  and  species  which  at  one 

time  or  another  have  been  included  in  this  family,  but  which  must  be 

regarded  as  synonyms  or  as  not  sufficiently  well  established  to  be 

definitely  located. 

ECOLOGY. 

"Wherever  the  Lemaeopodidae  may  be  placed  in  any  scheme  of 
classification,  all  authors  will  agree  that  they  are  fixed  parasites  and 
extremely  degenerate.  Consequently  we  should  look  for  marked 
sexual  dimorphism,  a  partial  or  total  loss  of  the  powers  of  locomotion, 
and  a  corresponding  complexity  in  the  means  of  prehension.  And 
we  find  these  abundantly  exemplified. 

Sexual  dimorpMam. — ^The  differences  between  the  sexes  manifest 
themselves  not  only  in  an  enormous  disparity  in  size,  coupled  with 
a  corresponding  dissimilarity  in  the  structure  of  the  body  and  its 
appendages,  but  also  in  the  methods  and  extent  of  prehension  and 
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locomotion.  Such  dimorphism  as  has  to  do  with  structure  will  be 
treated  under  morphology  (see  p.  571),  while  that  which  concerns 
locomotion  and  prehension  follows  under  those  headings  respectively. 

LocomotUm. — The  larvae  alone  in  this  family  possess  the  ability 
to  swim  about  freely  and  that  only  for  a  remarkably  short  period, 
during  which  they  must  seek  out  a  host  and  attach  themselves  to  it. 
During  this  free  stage  the  larva  swims  about  actively  with  a  jerky 
spiral  motion  by  means  of  its  two  pairs  of  swimming  legs.  Fasten  in 
his  experiments  with  the  brook  trout  parasite,  Salmiricola  edwardsiif 
found  that  the  average  distance  covered  by  a  single  contraction  of 
the  swimming  legs  was  about  an  inch.  YHien  the  motion  ceased  the 
larva  at  first  took  an  upright  position,  then  turned  upside  down  and 
sank  to  the  bottom  where  it  lay  as  it  struck,  with  either  the  dorsal 
or  ventral  side  uppermost.  It  was  also  able  by  means  of  its  first 
antennae  to  ding  to  the  side  of  the  aquarium,  or  to  suspend  itself 
from  the  surface  film  of  the  water.  By  means  of  its  peculiar  spiral 
locomotion  it  is  enabled  to  cover  the  maximum  of  territory  with  the 
minimum  of  muscular  energy. 

Female. — ^After  the  female  larva  has  once  become  attached  it  can 
not  loosen  this  connection  and  form  another,  but  must  remain  in  the 
same  place  all  the  rest  of  its  life.  If  the  arms  (second  maxillae)  are 
short,  as  in  many  species  of  CUwdla,  scarcely  any  freedom  of  motion 
can  be  enjoyed.  The  parasite  is  not  only  fixed  in  position,  but  it 
can  not  turn  or  flex  its  body,  and  becomes  fuUy  as  helpless  as  some  of 
the  Lemaeidae  or  Chondracanthidae,  whose  head  and  neck  are  buried 
in  the  flesh  of  their  host.  On  the  other  hand,  if  the  attachment 
organs  are  long  and  slender  as  in  many  species  of  Braehieilla,  Lemae- 
(ypodma,  etc.,  while  the  tips  of  these  arms  remain  at  a  fixed  point  the 
body  of  the  parasite  can  describe  quite  an  arc.  The  arms  are  sup- 
plied with  powerful  muscles  which  swing  the  body  to  one  side  or 
restore  it  again  when  once  displaced.  In  this  way  the  animal  often 
escapes  being  brushed  or  scraped  off  from  the  fish,  especially  those 
species  which  attach  theselves  to  the  fins,  where,  of  course,  there  is  the 
greatest  danger.  After  the  female  is  once  fastened  to  her  host  she 
loses  during  subsequent  moults  the  two  pairs  of  swimming  legs  which 
were  all  the  locomotor  oi^ans  she  ever  possessed.  She  finds  excellent 
aeration  for  her  eggs  and  a  good  position  from  whence  to  discharge 
the  copepodid  larvae  when  once  they  have  matured.  And  there  is 
also  an  abimdance  of  food,  so  that  she  is  well  provided  for  during  life. 

Male. — ^The  free-swimming  period  of  the  male  larva  is  no  longer 
than  that  of  the  female,  and  the  two  often  fasten  themselves  side  by 
side  upon  the  same  fish.  But  while  this  attachment  is  permanent 
in  the  case  of  the  female,  it  is  only  temporary  for  the  male. 

When  the  two  have  become  sexually  mature  the  male,  on  swinging 
around  upon  its  attachment  filament  and  coming  in  contact  with  the 
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body  of  a  female,  lets  go  of  the  filament  and  fastens  himsalf  to  the 
female  by  his  second  maxillae  and  maxillipeds,  and  remains  upon  her 
body  for  the  rest  of  his  life.  Not  being  permanently  fixed,  he  is 
able  to  crawl  about  over  the  female's  body,  and  is  found  sometimes  in 
one  position,  sometimes  in  another.  But  such  motion  is  slow  amd 
laborious  and  probably  is  only  practiced  when  necessary.  Unlike  the 
female  the  male  does  not  always  lose  his  swimming  legs,  but  may 
retain  them;  they  become  very  small  and  dwarfed,  however,  and  lose 
all  their  swimming  setae,  so  that  they  are  no  longer  of  any  service  as 
locomotor  organs.  Furthermore  the  male  does  not  increase  in  size 
with  successive  molts  like  the  female,  but  remains  dwarfed,  little  if 
any  larger  than  in  its  copepodid  stage.  The  mating  of  the  sexes 
in  this  family  takes  place  upon  reaching  maturity,  just  after  the  molt 
at  the  close  of  the  second  copepodid  stage.  But  the  male  may  remain 
clinging  to  the  body  of  the  female  long  after  this  mating,  sometimes 
possibly  throughout  the  life  of  the  latter. 

Prehension. — The  organs  of  prehension  are  the  second  maxillae 
and  maxiUipeds.  As  explained  elsewhere,^  the  copepodid  larvae, 
both  male  and  female,  seize  their  host  with  the  maxiUipeds,  rub 
the  frontal  margin  of  the  head  against  the  skin  of  the  gill  arch  or 
fin  until  the  outer  end  of  the  attachment  filament  is  firmly  ^ued 
in  place  by  means  of  the  adhesive  fluid  it  contains.  As  the  coiled 
filament  is  drawn  out  of  the  head,  or  subsequently,  the  larva  grasps 
its  inner  end  between  the  claws  at  the  tip  of  its  second  maxillae. 

Fasten,'  observing  Sdlmincola  edwardsii  under  the  microscope, 
describes  its  attachment  as  follows:  .  .  .  ^'As  soon  as  the  copepod 
comes  in  contact  with  the  filament  of  the  giU  its  mouth  parts  (max- 
iUipeds) are  inserted  into  the  flesh,  and  by  means  of  the  powerful 
claw-like  second  maxiUae  it  begins  to  rasp  the  filament  until  it  forms  a 
cavity  within  it.  As  soon  as  this  occurs,  the  anterior  portion  of  the 
copepod's  head,  the  frontal  margin,  is  brought  in  contact  with  the 
cavity  and  the  inclosed  attachment  filament  is  injected  into  the  hole. 
The  spherical  mushroom  body  adheres  to  the  flesh  and  the  regenerat- 
ing tissue  of  the  giU  soon  incloses  it  tightly,,  thereby  fastening  the 
organism  firmly.  The  mouth  parts  are  then  withckawn  from  the 
flesh  of  the  gill  filament.  In  tins  condition  the  parasite  remains 
attached  for  a  short  time.  Then  the  second  maxillae  detach  the  pos- 
terior region  of  the  attachment  filament  from  the  head  maigin  and 
they  themselves  become  permanently  attached  to  this  end  of  the 
filament." 

The  exact  time  or  even  the  method  of  attachment  are  specific  or 
generic  in  significance.  That  which  concerns  us  in  dealing  with  the 
f amUy  is  the  fact  that  the  larva  is  attached  at  the  first  by  a  frontal 

1  Proo.  U.  8.  Nat.  Mas.,  yoL  39,  p.  2U.  >  Joum.  Animal  B«bavior,  vol.  3,  No.  1,  p.  M. 
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filament.  The  proximal  end  of  this  filament  is  afterwards  transferred 
to  the  second  maxillae,  which  thus  become  the  organs  of  prehension 
in  the  adult.  The  hold  thus  secured  is  retained  by  the  female  through- 
out life,  the  second  maxillae  gradually  elongating  and  fusing  with  the 
filament.  In  most  of  the  species  these  organs  become  so  long  that 
they  entirely  usurp  the  function  of  prehension,  and  leave  the  maxilli- 
,  peds  out  of  conmiission,  so  far  as  holding  the  parasite  on  its  host  is 
:  concerned. 

In  the  male  such  fusion  does  not  take  place,  but  as  soon  as  he  has 

.  found  a  female  the  second  maxillae  release  the  frontal  filament  and  are 

,  afterwards  used  in  anormal  manner  as  prehensile  organs  along  with  the 

maxillipeds.    Accordingly  in  the  male  the  second  maxillae  retain 

.  their  original  musculature,  which  is  similar  to  that  of  the  maxillipeds. 

'  And  the  male  uses  these  two  pairs  of  appendages  in  exactly  the  same 

manner,  moving  about  the  little  that  it  is  able  by  employing  them 

'  alternately,  grasping  with  the  maxillipeds  while  it  reaches  forward 

vnijk  the  maxillae  and  obtains  a  new  hold,  then  releasing  and  reaching 

forward  with  the  maxillipeds.    In  this  way  the  organs  serve  the 

'  double  purpose  of  prehension  and  locomotion,  in  fact  all  the  locomo- 

^  tion  of  which  the  adult  males  are  capable. 

I      In  the  female,  on  the  contrary,  the  musculature  of  the  second 
'  maxillae  becomes  highly  modified.    There  is  no  further  use  for  the 
claws,  and  so  the  musdes  that  would  otherwise  move  them  become 
atrophied.    The  rest  of  the  muscles  are  gathered  into  long  bands  or 
[  bundles,  which  run  the  entire  length  of  the  maxilla  and  are  strong 
enough  to  move  the  whole  body.    Such  modified  organs  of  prehension 
[  are,  so  far  as  known,  peculiar  to  the  females  of  the  present  family,  and 
\  nothing  like  them  is  found  in  any  of  the  other  copepods.    After  being 
once  attached  the  females  are  incapable  of  any  further  locomotion, 
even  the  sort  practiced  by  the  males  so  that  neither  pair  of  appendages 
'  can  function  for  this  purpose.    If  there  were  not  some  further  use  for 
the  maxillipeds  we  should  expect  to  find  them  dwarfed  or  degener- 
ated, but  they  retain  to  the  full  their  shape  and  powerful  musctilature. 
;   This  is  because  the  female  uses  them  in  procuring  her  food.    Ordi- 
'   narily  her  body  hangs  free  from  the  host,  supported  solely  by  the 
'   second  maxillae.    In  order  to  obtain  requisite  nourishment  the  head 
'    and  mouth  of  the  parasite  must  be  drawn  up  to,  and  held  in  contact 
'    with,  the  skin  of  the  host.    This  is  done  by  means  of  the  maxillipeds, 
and  is  fully  as  important  a  function  as  the  one  served  by  the  second 
maxillae. 

Hosts. — ^Tbis  family  of  parasites  is  widely  distributed  amongst 

fishes  in  both  salt  and  fresh  water.    Some  of  our  best  food  and  game 

fish  are  infested  with  them,  and  when  they  once  obtain  entrance  to 

,    a  stock  pond,  fish  hatchery,  or  aquarium  they  usuaUy  multiply  so 

rapidly  as  to  become  a  serious  nuisance,  and  may  even  kill  the  fish. 
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Their  free  swimming  period  is,  of  course,  the  only  tdme  that  their 
enemies  can  get  access  to  them,  and  this  period  is  so  brief  that  not 
many  of  the  larvae  are  killed. 

But  the  brevity  of  this  period  also  operates  as  a  regulator  to  pre- 
vent the  parasites  from  becoming  too  numerous.  For  unless  they 
find  a  host  during  this  period  they  quickly  perish.  The  shorter  the 
period;  therefore,  the  fewer  wiU  be  those  whose  search  is  successful 
In  the  crowded  confines  of  a  stock  pond,  on  the  contrary,  praeticaUy 
every  larva  is  sure  of  finding  a  host.  And  all  too  often  the  gills  of  the 
fish  become  so  crowded  with  parasites  that  they  can  not  perform 
their  normal  functions,  and  the  fish  are  suffocated.  Among  fr^- 
water  hosts  the  various  species  of  trout  and  sahnon,  the  white  fish 
of  the  Qreat  Lakes  region,  and  the  bass  and  perch  are  the  ones  most 
infected,  the  parasites  being  confined  to  the  two  genera  Salmincola 
and  Achiheres. 

Among  salt-water  fish  many  members  of  the  large  family  of  Gadidae, 
particularly  the  cod  and  haddock,  the  mullets  (Mugilidae)  the  rays 
(Dasyatidae),  the  skates  (Rajidae),  and  the  sharks  are  the  most  com- 
mon hosts. 

Food. — These  parasites  feed  upon  the  blood  of  their  host,  as  is 
shown  by  the  fact  that  they  fasten  to  the  gills  or  fins.  They  are  also 
furnished  with  mandibles  which  were  evidently  designed  for  piendng 
the  skin  of  their  host,  and  whose  mai^in  is  cut  into  saw  teeth,  which 
not  only  penetrate  the  flesh  but  also  lacerate  the  wound  and  thus 
stimulate  the  flow  of  blood.  Adult  females  are  frequently  obtained 
with  their  alimentary  canal  filled  with  blood,  but  the  color  of  the 
latter  is  quickly  removed  by  the  digestive  fluids.  It  is  a  question 
whether  the  male  ever  eats  anything  at  aU,  and  if  he  does,  what  con- 
stitutes his  food.  The  following  facts  and  considerations  have  an 
important  bearing  on  this  question: 

1.  The  adult  male  possesses  a  pair  of  mandibles  as  large,  as  power- 
ful, and  as  suited  for  laceration  as  those  of  the  female.  He  has  also  a 
well-developed  esophagus  and  stomach,  but  in  aU  those  examined 
there  is  no  trace  of  an  intestine  or  anus. 

2.  There  are  no  digestive  glands  connected  with  the  alimentary 
canal,  but  the  stomach  is  lined  with  large  gland  cells,  which  are  fiUed 
with  a  liquid  that  undoubtedly  aids  in  digestion.  The  abundance 
of  these  cells  more  than  compensates  for  the  lack  of  glands,  and  would 
be  amply  sufficient  to  digest  such  food  as  blood. 

3.  The  excretory  glands  are  exceptionally  large  and  are  provided 
with  good-sized  ducts.  It  would  seem  as  if  they  could  take  care  of 
all  the  residue  that  would  be  left  undigested. 

4.  The  male  does  not  live  on  the  body  of  the  host,  but  clings  tightly 
to  some  convenient  place  on  the  body  of  the  female,  and  no  specimens 
have  ever  beeii  found  on  the  fish's  gills,  although  repeated  search  has 
been  made  for  them.    Males  have  been  found  clinging  to  the  second 
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maxillae  of  the  female^  and  it  is  possible  that  they  can  crawl  along 
these  appendages  to  the  fish's  gills  and  there  obtain  food.  But  that 
does  not  seem  very  likely,  because  there  are  many  species  in  which  the 
second  maxillae  are  as  long  as  the  entire  body,  and  a  few  species  in 
which  they  are  two  or  three  times  the  body  length.  Such  a  distance 
would  make  a  rather  long  journey  for  so  slow  moving  a  creature  as 
the  male,  and  if  it  was  a  case  of  traversing  the  distance  or  going 
hungry,  it  would  most  likely  result  in  the  latter.  Possibly  the  male 
may  be  brought  close  enough  to  the  gill  when  the  female  draws  her 
body  down  to  obtain  food.  At  all  events  the  male  must  derive  what- 
ever food  he  eats  from  the  fish  host  and  not  from  the  body  of  the 
female. 

5.  The  spermatophores  attached  by  the  male  to  the  sexual  open- 
ings of  the  female  are  large  and  contain  a  goodly  number  of  sperma- 
tozoa. Probably  a  single  pair  of  them  would  supply  the  female  with 
sufficient  spermatozoa  to  fertilize  all  the  eggs  she  can  lay  during  her 
lifetime.  Furthermore,  the  careful  study  of  the  sexual  organs  of  the 
male  given  on  pages  690,  691,  indicates  that  only  a  single  pair  of 
these  spermatophores  are  formed.  Hence  it  is  unlikely  that  the  male 
lives  very  long  after  fastening  the  first  pair  in  place. 

6.  Both  sexes  necessarily  go  without  food  during  the  free  swimming 
period,  since  their  mouth  parts  then  are  only  suited  for  obtaining  food 
parasitically.  During  the  second  copepodid  stage  they  both  suck  the 
blood  of  the  fish  upon  which  they  have  fastened.  The  female  uses 
this  food  to  increase  greatly  in  size,  as  well  as  to  develop  her  various 
Cleans.  The  male  does  not  increase  at  all  in  size,  but  devotes  aU  his 
food  to  the  maturing  of  the  spermatophores.  After  these  are  fully 
developed  and  put  in  place  on  the  body  of  the  female  no  more  food  is 
required  unless  a  second  pair  is  to  be  formed,  and  even  then  the  amount 
of  food  demanded  would  be  relatively  much  smaller.  On  the  contrary, 
the  female  must  have  an  abundance  of  food  to  ripen  her  eggs,  to  carry 
them  in  the  external  sacks  until  they  hatch,  and  to  form,  ripen,  carry, 
and  hatch  successive  new  batches  of  eggs.  In  view  of  these  considera- 
tions it  is  reasonable  to  suppose  that  the  duration  of  life  for  the  male 
is  much  shorter  than  that  of  the  female.  He  requires  little,  if  any, 
food  after  he  has  transferred  from  the  host  to  the  body  of  the  female. 
And  the  absence  of  an  intestine  and  anus  would  insure  the  complete 
digestion  and  absorption  of  all  the  food  taken  previously.  It  seems 
probable,  therefore,  that  the  male  does  eat  the  fish's  blood  while  it 
remains  attached  to  the  gills,  but  that  it  gets  no  food  after  it  has 
transferred  to  the  body  of  the  female. 

MORPHOLOGY. 

General  lodyform  offenuile, — Owing  to  the  degeneration  consequent 
upon  fixed  parasitism  there  has  been  a  fusion  and  elimination  of  the 
various  body  regions.    We  can  no  longer  distinguish  a  cephalon,  a 
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free  thorax,  a  genital  s^^ment,  and  an  abdomen  as  in  the  less  d^en- 
erate  families.  These  are  separated  in  the  copepodid  stages  of 
development,  and  may  then  be  discerned  with  comparative  distinct- 
ness. But  they  are  entirely  lost  in  subsequent  motilts,  and  the  body 
of  the  adtilt  female  usually  shows  only  two  regions,  and  even  these 
are  sometimes  (Basanistes)  so  fused  that  it  is  difficult  to  distinguish 
them. 

The  first  region  corresponds  to  the  cephalothorax  in  other  copepods, 
and  includes  the  head  with  its  antennae  and  mouth  parts,  the  neck, 
which  is  sometimes  half  the  entire  length  or  more,  and  the  organs  of 
ajbtachment,  the  second  maxillae.  The  remainder  of  the  animal  is 
fused  together  to  form  the  other  region,  which  we  may  call  the  trunk 
and  which  thus  includes  the  posterior  portion  of  the  thorax,  the 
genital  segment  and  the  abdomen. 

In  the  copepodid  stages  the  segmentation  of  the  trunk  is  distinct, 
but  it  gradually  disappears  with  maturity,  until  it  becomes  wholly 
lost  in  the  adult  (Olavella,  Basanistea),  appears  only  in  the  anterior 
portion  of  the  trunk  (Lemaeopoda),  or  is  indistinct  with  a  fusion  of 
some  of  the  parts  (AchOi^res).  But  even  in  those  genera  which  exhibit 
the  most  complete  fusion  of  the  body  parts  the  musculature  is  still 
broken  at  regular  intervals,  each  of  which  indicates  a  point  of 
8^;mentation. 

In  some  species  of  Scdmincola,  (Tlavella,  etc.,  there  is  also  a  small 
knob  at  the  posterior  end  of  the  trunk,  which  is  well  separated  from 
the  rest  of  the  body  and  which  has  always  been  called  an  abdomen. 
But  it  is  so  rudimentary  and  insignificant  when  it  does  appear,  and  it 
is  so  often  lacking  that  it  would  not  be  worthy  of  consideration  as  a 
separate  body  region  were  it  not  for  the  fact  that  we  do  find  well-dif> 
f erentiated  abdomens  in  the  genera  AckOierea  and  NaahranAia. 
Accordingly  we  must  determine  whether  the  knob  is  a  true  abdomen, 
corresponding  morphologically  to  those  in  the  two  genera  just  men- 
tioned or  whether  it  is  simply  a  process.  On  examining,  serial  sec- 
tions of  ClaveUa  uncinata  we  find  IJiat  the  anus  opens  on  the  posterior 
end  of  the  trunk,  ventral  to  the  base  of  the  process,  while  the  intestine 
does  not  enter  the  process  at  all.  There  is  an  opening  at  the  distal 
end  of  the  process,  and  a  tube  leading  through  its  center.  But  this  is 
a  sperm  tube  and  leads  into  a  sperm  receptacle,  which  is  dorsal  to  the 
intestine.  The  outgrowth,  therefore,  can  not  in  any  way  be  regarded 
as  an  abdomen,  but  is  purely  sexual  in  structure  and  function.  And 
we  would  propose  for  it  the  name  of  genital  process.  To  this  knob 
the  male  clings  while  he  fastens  the  spermatophores  on  its  tip;  from 
these  spermatophores  the  sperms  pass  into  the  tube  and  thence  up 
into  the  sperm  receptacle.  As  further  proof  that  this  is  not  an  abdo- 
men there  are  never  any  anal  laminae  on  it,  while  they  frequently  do 
occur  on  the  posterior  end  of  the  trunk  (fig.  1). 
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«-        The  size  of  the  process  is  somewhat  proportional  to  the  size  of  the 

e  male;  in  the  genus  ClaveUa  both  the  male  and  the  process  are  very 

ci  small,  while  in  BrachieRa  the  males  are  large  and  the  process  is 

'12.  increased  proportionally. 

s.       In  the  cephalothorax  the  general  relations  and  the  varying  struc- 

t    t\ire  of  the  head,  neck,  arms,  and  trunk  furnish  very  useful  generic 
characters.    We  may  distinguish  first  genera  in  which  the  head 

: :   and  neck  are  long  and  slender  and  flexed  dorsally  at  an  angle  with  the 

:r  trunk.    The  second  maxillae  may  be  in  the  same  line  with  this  elong- 

c    ated  cephalothorax  and  of  about  the  same  length,  the  two  standing 

;.   across  the  anterior  end  of  the  trunk 

,;,  like  the  top  of  the  letter  T  {BrackieUa, 

-J     TkomaondUi,  BrianeUa). 

Or  the  second  maxillae  may  be 

rt,    much  shorter  than  the  cephalothorax 

^    and  inclined  at  a  different  angle  (Clor 

-•    veUodes,    OlaveUopsis,    Nadbrtmchia) . 

.     Sometimes  the  cephalothorax  is  bent 

.  back  so  far  that  it  rests  against  the 
dorsal  surface  of  the  trunk  and  the 
creature  looks  as  if  it  were  folded  and 
hxmg  from  the  bend  of  the  fold  {Clor 
veUa).    And  in  one  genus  (new)  there 

[  has  been  a  fusion  after  such  a  bend- 
ing, and  as  a  result  the  cephalothorax 
is  attached  to  the  center  of  the  dorsal 
surface  of  the  trunk  and  stands  out  at 
right  angles  to  the  axis  of  the  latter,  ,  - 

while  the  second  maxillae  are  attached    fiq.  i.-43icnosr  or  clavblla  dnonata 
to  the  anterior  end  of  the  trunk  some      »=o^^«  «»  ^J^s;  go,  o«hital  omnNa; 

J.    ,  ^  xl.      1.  i!  xT-  I-     1  ^'  OINTTAL   PEOCESS;    *r,    SPB&M   BECEP- 

distance  from  tne  base  or-  tne  cepnaio-      tacle;  ii,  speem  tube;  <,  intestine. 
thorax  (OlaveUisa). 

In  a  second  group  we  find  genera  in  which  the  head  and  neck  are 
shorter  and  stouter,  and  they  either  stand  in  line  with  the  axis  of  the 
trunk  or  are  curved  over  (not  flexed  at  an  angle)  ventrally .  The  second 
maxillae  may  also  be  short  and  stout  and  stand  out  at  right  angles  to 
the  trunk  axis,  and  they  as^  well  as  the  posterior  margin  of  the  trunk 
may  be  hung  with  fimbriate  processes  ( Thysanote,  Thysanotdla).  Or 
they  may  be  perfectly  smooth  while  the  posterior  margin  of  the  trunk 
ia  furnished  with  cylindrical  processes  (BrachieUay  Epilnuchiella). 

Again  the  second  maxillae  may  be  long  and  slender  and  inclined  at . 
an  acute  angle  to  the  trunk  axis,  either  forward  or  backward. 

They  may  be  entirely  separate,  each  ending  in  a  clasping  process 
(Charopinu8)j  or  they  may  be  joined  by  an  ordinary  bulla.    In  this 


Digitized  by  VjOOQIC 


574  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  ▼ot.47. 

latter  condition  the  posterior  margin  of  the  trunk  may  be  wholly  with- 
out processes  ( TrcuArdiastes)  or  may  have  a  single  ventral  pair  (Paror 
hrachieUa)  or  a  single  dorsal  pair  (Gharopinus). 

In  the  third  group  we  find  genera  in  which  there  is  no  neck  at  all; 
the  head  is  short  and  wide  and  may  be  in  line  with  the  trunk  axis  or 
incUned  to  it.  When  the  two  are  in  the  same  line  we  may  find  a  sin- 
gle pair  of  processes  on  the  posterior  mai^in  of  the  trunk  which  are 
either  ventral  (Lemaeopoda)  or  dorsal  (Lerruuopodina)  to  the  ^g 
strings.  If  there  are  no  posterior  processes  (Vanbenedenia)  the  sec- 
ond maxiUae  extend  straight  forward,  are  rigid,  and  their  l>ase  has 
been  moved  imtil  they  are  virtually  dorsal  instead  of  ventral  or 
lateral,  and  cover  the  back  of  the  head.  When  the  head  and  trunk 
are  inclined  to  each  other  we  find  no  posterior  processes,  but  th^^ 
may  be  an  impaired  median  genital  process  (Salmincola)  like  that  in 
ClaveUa.  The  second  maxillae  are  also  usually  turned  backward  along 
the  ventral  surface  of  the  trunk  and  their  bases  are  connected  aroimd 
the  posterior  end  of  the  head  by  a  stout  ridge. 

Calling  the  second  maxillae  by  the  common  name  of  arms,  these 
enlai^ed  bases  correspond  to  a  pair  of  misshapen  shoulders. 

Sometimes  the  trunk  is  covered  with  longitudinal  rows  of  knobs  or 
tubercles  {BcLsanistes).  Again  there  are  neither  knobs  or  shoulders, 
but  there  is  a  well-defined  abdomen  behind  the  bases  of  the  egg 
strings  (AcMheres), 

General  body  form  of  male. — ^The  male  never  becomes  fixed  in  posi- 
tion and  hence  does  not  usually  show  as  much  degeneration  as  the 
female.  The  second  maxillae  are  never  permanently  attached  by 
means  of  a  bulla  and  so  do  not  develop  into  long  arms,  but  retain 
their  claws  and  are  very  similar  to  the  maxiUipeds  both  in  form  and 
function.  The  trunk  is  distinctly  segmented  more  often  than  in  the 
female  and  is  usually  furnished  at  the  posterior  end  with  a  pair  of 
well-defined  anal  laminae. 

In  some  genera  the  cephalon  and  in  others  the  whole  body  is  cov- 
ered with  a  carapace,  but  in  the  majority  of  genera  this  is  lacking. 
The  male  remains  a  pigmy  and  there  is  a  greater  disparity  in  size 
between  the  two  sexes  than  can  be  foimd  anywhere  else  among  the 
parasitic  copepods. 

There  is  also  a  folding  of  the  body  in  these  males,  but  in  a  manner 
different  from  that  just  described  for  the  females. 

In  the  female  the  cephalothorax  was  flexed  either  forward  or  back- 
ward and  sometimes  rested  against  the  dorsal  surface  of  the  trunk, 
but  there  was  no  fusion  of  the  two  parts  except  in  the  single  genus 
ClaveUisa,  Here  in  the  males,  on  the  contrary,  the  cephalothorax  is 
always  folded  forward  against  the  ventral  surface  of  tiie  trunk,  and 
the  two  are  frequently  so  thoroughly  fused  as  to  be  indistiDguishable. 
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The  different  genera  show  yarying  amounts  of  flexion  and  fusion  and 
we  may  separate  the  types  as  follows: 

1.  Ilie  cephalothorax  and  trunk  may  be  approximately  in  the  same 
straight  line^  when  of  course  there  is  neither  flexion  nor  fusion. 

These  are  large  males^  a  millimeter  or  more  in  length;  the  mouth 
tube,  the  antennae,  and  the  first  maxillae  point  forward  in  the  same 
direction  as  the  body  axis,  or  but  little  inclined  to  it  and  the  anal 
laminae  similarly  point  backward;  the  second  maxillae  and  maxillipeds 
extend  outward  at  right  angles  to  this  axis. 

The  trunk  may  be  well  segmented  (AcMheres  and  Thysanotella) , 
partially  s^mented  (EpibrucMeUa) ,  or  wholly  devoid  of  segmentation 
(ThysanotCy  Brachiella,  and  Varibenedenia).  There  is  a  carapace  cov- 
ering the  entire  body  in  Thysanote,  a  well-defined  cephalic  carapace 
in  Brachiella,  a  poorly  defined  one  in  Epibrachidla,  and  none  at  all  in 
the  other  three  genera. 

2.  The  cephalothorax  may  be  turned  forward  at  right  angles  to 
the  trunk  axis,  so  that  the  mouth  tube,  the  antennae,  and  the  first 
maxillae  point  outward  parallel  with  the  second  maxillae  and  maxilli- 
peds; the  anal  laminae  usually  point  outward  also,  though  they  piay 
point  backward  (.Oharopinus),  or  may  even  be  turned  dorsally 
(Xjerruieopoda).  The  trunk  may  be  well  segmented  (Oharopin/u8,  im- 
mature Lemaeopoda),  or  may  show  no  signs  of  segmentation  (Pro- 
hrachieUa,  Parabra^MeUa,  adult  Lemaeopoda) .  Lemaeopoda  has  a  dis- 
tinct cephalic  carapace,  Cfharopinus  has  a  larger  but  less  distinct  one, 
while  Parahrackidla  and  ProhrachieUa  have  no  trace  of  any. 

3.  There  may  be  two  flexures,  the  mouth  tube  and  antennae  being 
parallel  with  the  greatly  reduced  trunk,  as  well  as  with  the  maxillae 
and  maxillipeds,  while  the  posterior  portion  of  the  cephalothorax 
stands  at  right  angles  to  all  of  them.  This  is  foimd  in  the  single 
genus  Lemaeopodina,  whose  males  are  considerably  smaller  than  those 
of  the  other  genera  already  mentioned. 

We  have  here  therefore  complete  flexion  but  no  fusion;  there  is  no 
carapace  visible  and  the  trunk  shows  no  traces  of  segmentation. 

4.  There  may  be  similar  flexion  combined  with  fusion  so  that  we 
can  no  longer  distinguish  the  body  regions.  The  sexual  opening  is 
at  the  end  of  a  rounded  process  just  behind  the  second  maxillae,  and 
extending  outward  parallel  with  them,  and  the  anal  laminae  have 
entirely  disappeared.  What  was  originally  the  long  diameter  of  the 
body  may  still  be  longer  than  the  transverse  diameter  (Naobranchia, 
ClaveUopsis)  or  the  latter  may  have  increased  sufiSciently  to  exceed 
tile  former  (Clavdlisa,  ClaveUodes).  The  result  in  CtaveUodes  is 
peculiar;  there  is  apparently  an  oblong  body,  squarely  truncated  at 
one  end,  with  the  mouth  tube  and  all  the  appendages  arranged  along 
this  truncation,  parallel  with  the  long  axis.  But  this  is  really  the 
same  flexion  that  was  seen  in  Lemaeopodina  combined  with  complete 
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fusion,  so  that  the  long  axis  is  actually  transverse  and  not  longi- 
tudinaL 

In  NcLohranchia  the  sexual  process  is  as  long  as  the  maxillipeds  and 
suggests  yerj  stron^y  the  trunk  of  Lemaeopodina;  there  is  also  a 
carapace  which  covers  the  entire  body- 

5.  finally  in  the  genus  CflaveOa  there  has  been  an  even  greater  flex- 
ion and  fusion  of  the  body^  for  now  the  sexual  process  is  closear  to  the 
second  maxillae  and  sometimes  is  carried  forward  to  a  point  between 
them,  so  as  to  be  concealed  in  side  view. 

The  transverse  diameter  is  still  longer  than  the  longitudinal  one, 
and  there  are  no  signs  of  any  carapace. 

The  eye. — ^None  of  the  adults  in  any  genus  possess  eyes;  the  eye  in 
this  whole  family  is  extremely  rudimentary,  appears  only  for  a  short 
time  during  the  development  stages,  and  then  entirely  disappears.^ 

The  appendages. — ^In  the  adults  of  both  sexes  there  are  six  pairs  of 
appendages,  namely,  two  pairs  of  antennae,  one  pair  of  mandibles,  two 
pairs  of  maxillae,  and  one  pair  of  maxillipeds.  The  reason  for  regard- 
ing the  penultimate  pair  as  second  maxillae  is  that  they  appear  in 
early  development  in  front  of  the  suture  which  separates  tiie  head 
from  the  thorax,  while  the  posterior  pair  appear  behind  that  suture.' 

In  the  adult  males  of  the  genus  Ackfheres  there  may  be  also  one 
or  two  pairs  of  very  rudimentary  swimming  1^.  But  these  are  only 
vestiges  of  the  developmental  stages  and  probably  disappear  at  the 
first  molt  after  the  male  has  attached  himself  to  the  female.  Etuz 
claims  (1877,  p.  400)  to  have  found  in  the  female  of  ClaveOMa  enutr- 
ginata  on  the  posterior  end  of  the  trunk  the  rudiments  of  the  last  pair 
of  swimming  legs.  Before  admitting  this  daim  we  must  consider 
first  the  fact  that  only  two  pairs  of  l^s  appear  during  development 
and  these  are  attached  to  the  two  anterior  s^ments  of  the  free  thorax. 
If  either  of  these  pairs  remained  in  the  adult  stage  they  must  have 
migrated  the  whole  length  of  the  trunk  in  order  to  appear  on  its  pos- 
terior margin.  On  the  other  hand,  it  would  be  rather  strange  for  the 
rudiments  of  the  fifth  or  sixth  pair  of  legs  to  appear  in  the  adult 
when  only  two  pairs  appeared  in  the  developmental  stages. 

Again,  if  Kurz's  three  figures  (pi.  25,  figs.  8,  9,  and  10)  be  carefully 
compared  with  respect  to  the  orientation  of  the  trunk,  it  will  be  seoi 
that  figure  8  (designated  ''Bauchansicht")  actually  represents  the 
ventral  surface  of  the  trunk  and  the  dorsal  smiace  of  the  cephalo- 
thorax,  except  the  head,  which  is  turned  in  profile.  In  figure  10 
(designated  'Vom  Bauch  gesehen")  the  cephalothorax  has  been 
turned  forward  out  of  its  natural  position,  and  we  are  actually  looking 
at  the  dorsal  siuiace  of  both  cephalothorax  and  tnmk.    But  this  is 

I  Proc.  U.  8.  Nat.  Mus.,  toL  39,  p.  204.      Compare  also  fig.  13,  p.  503. 

t  Compare  also  Hansen,  1803,  p.  421;  Oiesbrecht,  1803,  p.  84;  Oaos,  1805,  p.  50;  WOboq,  mo,  p.  300; 
1911,  pp.  281  and  323. 
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the  surface  on  which  the  so-called  swimming  legs  appear,  and  their 
presence  in  such  a  position  is  difficult  to  understand. 

The  arUennules  or  first  antennae, — These  are  attached  to  the  frontal 
margin  of  the  head,  between  the  bases  of  the  second  antennae  and  the 
proboscis,  often  somewhat  more  on  the  ventral  than  on  the  dorsal 
surface,  but  usually  the  most  dorsal  of  all  the  appendages. 

In  Trachdiastes  and  Basanistea  they  arise  on  the  dorsal  surface  of 
the  head  and  are  not  turned  downward  and  forward  as  in  the  other 
genera.  They  are  extremely  simple  and  are  made  up  of  three  or  four 
joints,more  or  less  distinctly  separated.  The  basal  joint  is  the  thickest 
and  is  fused  with  the  head,  the  other  joints  are  cylindrical  and  taper 
distally,  and  the  terminal  joint  is  armed  with  a  few  short  nonplumose 
setad  or  spines. 

The  arUennae,  or  second  pair. — These  are  characteristically  modified 
in  the  present  family.  They  arise  from  what  may  be  termed  the 
anterior  corners  of  the  head  on  either  side;  they  are  flattened  laterally 
and  turned  forward  and  inward  along  the  anterior  margin  of  the  head, 
until  in  some  species  their  tips  meet  or  even  overlap  at  the  midline. 
They  are  made  up  of  a  thick  basipod  and  two  short  rami,  one  dorsal 
and  one  ventral;  the  endopod  or  dorsal  ramus  is  usually  much  larger 
than  the  exopod,  is  thick  and  fleshy,  unsegmented,  and  bluntly 
rounded  at  the  tip,  where  it  is  armed  with  a  few  short  spines  or  teeth 
(Charopinus,  AchOieres,  BrachieUa),  sometimes  with  olfactory  cylin- 
ders (CUwdla,  sp.)  or  even  with  claws  (Lemaeopoday  sp.) .  The  exopod 
is  slender  and  cylindrical,  usually  two- jointed,  and  is  tipped  with 
tactile  hairs,  olfactory  cylinders,  or  a  chitin  claw. 

The  claw  is  more  conmion  in  the  male,  where  these  antennae  serve 
as  attachment  organs,  where  they  have  a  stout  musculature,  and 
where  the  claw  sometimes  shuts  down  against  the  terminal  joint  and 
is  chelate  in  function.  In  rare  instances  in  the  female  the  two  rami 
are  arranged  like  the  jaws  of  a  chela  and  must  function  as  a  grasping 
organ  (Lemaeopodina  longimana  and  Charopinus  ramosus). 

The  mouth  tube  or  proboscis. — ^This  is  attached  between  the  bases  of 
the  second  antennae,  is  conical  in  shape,  and  is  directed  downward  and 
forward  against  the  skin  of  the  host.  It  is  composed  of  an  upper  and 
an  under  Up ;  each  side  of  the  latter  is  split  into  two  lamellae,  between 
which  is  fastened  the  corresponding  side  of  the  former,  so  that  the  two 
lips  are  loosely  joined  along  their  lateral  edges  to  form  a  closed  tube. 
But  they  are  not  held  together  very  firmly,  and  it  is  an  easy  matter  to 
separate  them  with  a  needle  (fig.  2).  At  the  base  of  these  lateral 
seams  both  Hps  are  cut  away  a  little  to  form  a  three-cornered  opening 
through  which  the  mandible  projects  into  the  interior  of  the  tube. 

The  imder  lip  is  somewhat  larger  than  the  upper  and  more  spoon- 
shaped,  so  that  its  anterior  end,  around  the  mouth  opening,  is  curved 
like  a  horseshoe.  The  upper  lip  is  flatter,  broadened  at  the  base,  and 
34843°— ProcN.M.vol.47— 14 37 
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narrowed  toward  the  tip,  which  is  bluntly  rounded  and  armed  with  a 
tuft  of  fine  hairs,  or  with  a  short  spine.  Each  lip  is  supported 
around  its  margin  by  a  chitin  framework,  which  is  articulated  with 
the  chitin  framework  of  the  head,  so  as  to  allow  the  proboscis  to 
move  freely  backward  and  forward.  The  anterior  margin  of  the 
under  lip  around  the  mouth  opening  is  also  divided  into  two  lamellae, 
of  which  the  inner  one  serves  to  contract  the  mouth  opening  while  the 
outer  one  is  cut  into  a  fringe  along  its  free  margin.  The  length  and 
thickness  of  this  fringe  varies  considerably  in  different  genera  and 
species.  Usually  it  is  more  than  half  the  width  of  the  lamella,  in 
which  case  the  fringe  looks  as  if  it  were  made  of  stiff  hairs  standing  in 
rows  around  the  niouth  opening.  Again,  the  fringe  may  be  so  short 
«^  /  that  it  can  only  be  detected  with  (Ufficulty ,  and 

hence  appears  to  be  lacking  (Naobranchia). 

When  the  proboscis  is  applied  to  the  host 
for  the  purpose  of  drawing  blood,  this  border- 
lag  fringe,  together  with  the  rest  of  the  mem- 
brane, is  spread  out  around  the  tip  of  the 
proboscis  like  a  sucking  disk  and  probably 
assists  in  obtaining  the  blood. 

There  are  no  chitin  rods  nor  any  supporting 
framework  in   this  sucking  border,  as  was 
FIG.  2.-CE0SS  BwsnoN  Of  PEo-   clcarly  shown  by  Kurz. 
B08CIB  (DuoEAMMATic);  upi,        Yhc  TTuindiUes  arc  rigid  chitinous  blades, 
'^""''     '  operating  inside  the  proboscis,  although  they 

originate  on  the  ventral  surface  of  the  head,  outside  of  it,  and  only 
become  inclosed  when  the  edges  of  the  upper  and  lower  lips  are 
fastened  tc^ether.  The  base  of  the  mandible  always  remains  outside 
of  the  proboscis,  inserted  in  a  fold  of  the  skin,  and  only  the  blade  or 
termiaal  portion  enters  the  mouth  tube  through  the  triangular  open- 
ing at  the  base  of  the  two  lips.  The  blade  of  the  mandible  reaches 
to  the  tip  of  the  proboscis,  or  may  even  project  a  little  beyond  the 
latter.  It  is  strongly  flattened  dorso-ventrally  and  brought  to  a 
sharp  edge  along  the  two  lateral  mai^ins.  It  is  widest  at  the  center 
and  tapers  toward  both  ends;  it  is  also  frequently  bent  at  or  near 
the  center,  so  that  the  terminal  portion  curves  in  toward  its  fellow  on 
the  opposite  side.  At  the  tip  the  inner  margin  is  cut  diagonally  and 
set  with  wicked  teeth. 

Kurz  distinguished  three  kiads  of  these  mandible  teeth;  the  first 
he  called  principal  teeth  (Hauptzahne).  They  are  much  larger  and 
stouter  than  the  others,  they  usually  curve  backward,  and  they  alter- 
nate with  the  second  kind,  which  he  called  intermediate  teeth  (Zwi- 
schenz&hne).  These  are  very  minute,  triangular  in  shape,  and  they 
occupy  the  base  of  the  angles  between  the  principal  teeth.    Tlie 
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third  kind  were  called  secondary  teeth  (Nebenzahne),  and  they  are 
found  in  a  continuous  row  behind  the  principal  teeth.  They  are 
much  smaller  than  the  latter  and  diminish  rapidly  in  size  from  in 
front  backward.  The  mandibles  in  the  genus  Naobranchia  (Kurz's 
Cestopoda),  and  rarely  in  the  males  of  other  genera,  have  no  interme- 
diate teeth,  and  the  other  two  kinds  are  often  so  nearly  of  the  same 
size  that  it  is  hard  to  distinguish  them. 

The  mandibles  are  operated  as  follows:  The  base  being  inserted  in 
the  fold  of  skin  outside  the  proboscis  holds  the  appendage  rigidly  in 
position,  with  its  toothed  tip  at  the  opening  of  the  proboscis,  the  two 
mandibles  almost  or  just  touching,  and  the  two  rows  of  teeth  facing 
each  other.    The  proboscis  is  then  thrust  against  the  skin  of  the 
host  and  the  mar- 
ginal fringe  is  flat- 
tened   out,    laying 
bare  the  tips  of  the 
mandibles.     These 
are  pushed  into  the 
skin  far  enough  for 
the  teeth  to  get  a 
good     hold.      The 
mandibles  are  then 
drawn    back    into 
the    proboscis    by 
means  of  powerful 
retractor     muscles 

{Trriy    fig.    3),    which      FIO.  a.— MOUTH-PABTS  of  LEBNABOPODA  OALB  (ACHTH««Ea  selachio 

run  frnm  thft  husA       *^^  Kvta).    md,  Mandible;  mx,  raar  mahlla;  r»,  bbtbaoiob 

iviii    ix«^xix    vxiKS    uaov  MUSCLE  OF  MANDIBLE;  Upl,  UPFEB  LIP;  WlZ,  T7NDEB  LIP.     THE  MANDI- 

of      each      mandible  BLE  on  the  bight  side  of  the   FIOUBE  has  been  BBTBACTBD  AND 

backward  and  out-  "^^^  ™^'°"  ^^  ^"^^"^  ^'  «^- 
ward  and  are  fastened  to  the  side  wall  of  the  head.  As  the  base  of  the 
mandible  is  pulled  by  this  muscle  the  skin  fold  in  which  the  mandible 
is  inserted  is  turned  inward  like  the  end  of  a  glove  finger.  The 
withdrawal  of  the  mandibles  also  brings  the  fold  of  the  host's  skin,  in 
which  their  teeth  are  caught,  up  into  the  mouth  opening.  Here 
the  skin  is  further  lacerated  by  a  sawUke  motion  until  the  blood 
flows  freely.  During  retraction  the  mandible  is  abo  twisted  through 
an  angle  of  90°  upon  its  long  axis,  as  was  first  discovered  by  Kurz. 
This  brings  the  teeth  around,  so  that  instead  of  facing  each  other,  as 
at  first,  the  toothed  portions  of  the  mandibles  both  point  in  the  same 
direction — ventrally.  This  flexion,  after  the  mandibles  have  been 
thrust  into  the  skin  of  the  host,  gives  them  a  better  hold  and  keeps  the 
wound  open  so  that  the  blood  will  flow  freely.  The  maxillipeds,  and 
in  some  species  the  second  antennss,  are  also  inserted  in  the  host's 
skin  and  help  to  hold  it  up  against  the  mouth  tube. 
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The  first  maxUlae  (mx,  fig.  3)  are  very  rudimentary  and  palplike 
and  contain  no  chitin,  but  are  soft  and  flexible  like  the  first  antennae. 
They  have  been  variously  interpreted  by  different  authors,  the  most 
of  whom  have  called  them  palps  and  have  connected  them  witii  the 
second  antennae  or  the  mandibles.  But  Kurz  proved  conclusively 
that  they  are  appendages  of  the  same  rank  as  the  antennae  and  man- 
dibles; that  they  have  no  connection  with  either,  but  are  moved  by 
an  entirely  independent  set  of  muscles,  and  that  in  the  majority  of 
instances  they  are  tiiemselves  furnished  with  a  very  respectable 
palp.  Furthermore,  it  was  found  by  the  present  autiior  *  that  these 
appendages  are  innervated  by  a  separate  nerve  from  the  inf ra-esopha- 
geal  gangUon,  which  adds  the  final  touch  to  the  proofs  already  accu- 
mulated. Their  position  is  on  the  sides  of  the  proboscis,  close  to  its 
base  and  much  nearer  the  ventral  than  the  dorsal  margin,  and  they 
do  not  usually  reach  beyond  the  mouth  opening.  Their  general  form 
is  narrow  and  cylindrical,  slightly  contracted  at  the  base  where  they 
join  the  proboscis,  and  divided  at  the  tip  into  two  or  three  fingerlike 
rami,  each  of  which  terminates  in  a  stout  and  acuminate  soft  seta. 
At  or  near  the  center,  on  the  ventral  surface  and  at  the  inner  margin, 
each  maxilla  gives  off  a  palp,  which  is  usually  divided  at  the  end, 
like  the  maxilla  itself,  into  two  or  three  fingerlike  processes,  each 
armed  with  a  soft  seta.  There  is  no  genus  in  which  the  maxillae  show 
definite  segmentation,  but  they  always  appear  one-jointed. 

The  maxillae  in  the  male  correspond  very  closely  with  those  of  the 
female  of  the  same  species. 

7%^  second  maxillae  have  become  the  principal  oi^ans  of  attach- 
ment in  the  present  family,  and  accordingly  we  find  them  modified 
in  various  ways  to  serve  this  function.  When  they  first  appear  in 
the  metanaupUus  stage  they  are  clawed  appendages,  similar  in  all 
respects  to  the  maxiUipeds.  In  the  free-swimming  or  first  cope- 
podid  stage,  when  the  larva  attaches  itself  to  its  host  or  shortly 
afterwards,  these  second  maxillae  are  fastened  to  the  proximal  end  ot 
the  frontal  filament.  In  the  female  this  union  of  maxillae  and 
filament  becomes  permanent  throughout  life,  and  the  two  fuse 
thoroughly  until  all  that  is  left  of  the  filament  is  the  button  or  bulla 
which  joins  the  tips  of  the  maxillae  and  serves  to  anchor  tiiem  firmly 
in  the  tissue  of  the  host.  No  such  union  takes  place  in  the  male  and 
his  second  maxillae  remain  clawed  app^ndages,  very  similar  to  the 
maxiUipeds. 

In  the  female,  after  the  fusion  of  the  maxillae  and  filament,  the 
former  lose  their  claws  and  all  traces  of  s^mentation.  Even  the 
internal  muscles  are  entirely  changed  and  become  longitudinal 
bundles  runnJYig  the  whole  length  of  the  appendage  without  a  break. 
This  length  varies  greatly  in  the  different  genera  and  furnishes,  with 

1  Proo.  U.  8.  Nat  Mm.,  vol.  39,  pL  H  &«•  33. 
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other  coordinate  differences,  excellent  generic  characters  as  already 
noted  (see  p.  573).  In  one  species,  Lemaeopodina  longimana,  the 
arms,  as  these  transformed  second  maxillae  are  called,  are  as  slender 
as  threads  and  fully  three  times  the  length  of  the  entire  body.  On 
the  other  hand  some  species  of  Clavella  have  no  arms  at  all;  they  have 
entirely  disappeared  and  the  attachment  bulla  is  sessile  upon  the 
ventral  surface  of  the  body.  Yet  even  in  these  species  we  find  the 
remains  of  the  maxillary  muscles  arranged  in  pairs  on  either  side  of 
the  sessile  bulla.  Between  these  two  extremes  there  is  almost  every 
gradation. 

The  arms  are  usually  separated  to  their  tips,  where  they  are  united 
to  the  pedicel  of  the  bulla.  In  the  genus  Olavdla,  however,  the  arms 
are  fused  together  more  or  less,  sometimes  for  their  entire  length. 
When  they  first  appear  these  second  maxillae  are  on  the  head  and  in 
front  of  the  maxillipeds,  but  during  subsequent  development  the  two 
usually  exchange  places.  The  second  maxillae  then  migrate  onto  the 
first  thorax  segment  and  may  move  a  long  distance  behind  the  other 
mouth  parts  {ClaveUisa,  Briandla,  etc.). 

The  bulla  is  composed  of  the  hardened  secretion  of  the  frontal 
gland  and  is  usually  mushroom-shaped,  but  may  be  club-shaped 
(BcLsanutes,  Salmincola  thymaUi),  button-shaped  {Clavellopsis  sargi, 
BracMdla  triglx),  funnelnshaped  (OlaveUopsis  faJlax),  goblet-shaped 
(BracMeUa  TiostUis),  star-shaped  (Trachdiastes  stdlifer),  or  even 
flattened  out  like  a  plate  (Salmincola  inermis).  The  way  in  which 
this  bulla  is  fastened  to  the  host  has  already  been  described.* 

There  is  one  thing  to  be  added  which  was  also  noted  by  Kurz. 
The  viscid  secretion  which  fastens  the  bulla  to  the  skin  of  the  host 
acts  as  an  irritant  and- causes  the  skin  to  fester  and  swell  into  a  wall 
or  fold,  which  rises  up  around  the  bulla  and  finally  entirely  envelops 
it.  This  adds  greatly  to  the  security  of  the  attachment;  in  fact  the 
only  way  in  which  the  parasite  can  be  detached  is  by  dissecting  out 
the  buUa,  which  usually  proves  to  be  a  difficult  process.  We  should 
also  notice  the  pecuhar  muscle  bands  which  serve  as  second  maxillae 
in  Naobranchia,  and  the  unique  sucking  disks  just  outside  the  base  of 
the  maxillipeds  (see  p.  662). 

TJie  maxillipeds, — ^These  are  clawed  appendages,  similar  to  those 
found  in  all  the  copepod  families.  They  consist  of  a  powerful  basal 
joint  well  supplied  with  strong  muscles,  which  operate  the  terminal 
claw  and  flex  it  down  against  the  inside  of  the  basal  joint.  The 
claw  is  usually  straight  or  slightly  curved,  and  is  often  reinforced 
near  the  tip  by  a  short  spine  or  secondary  claw. 

The  inner  surface  of  the  basal  joint,  against  which  the  claw  shuts, 
is  also  roughened  and  armed  with  various  teeth,  processes,  spines, 
etc.,  to  increase  the  firmness  of  the  hold.    In  the  male  the  claw  is 

» Proc.  U.  S.  Nat.  Mus.,  vol.  89.  p.  211. 
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usually  curved  more  than  in  the  female,  and  in  ThysanoteUa,  if 
Bassett-Smith's  figure  be  correct,  it  describes  three-quarters  of  a 
circle.  These  maxillipeds  in  the  female  have  lost  their  function  dl 
attachment  oi^ans,  and  are  used  only  for  pulling  the  head  down  to 
the  skin  of  the  host  and  holding  it  while  the  parasite  gets  its  food. 
In  Trachdiastes  even  this  function  is  lost,  and  it  is  difficult  to  under- 
stand how  they  can  be  used  at  all,  situated  as  they  are  between  the 
bases  of  the  second  maxillae  (see  plate  40,  fig.  106). 

TTie  muscular  system. — ^This  is  extremely  simpUfied,  and  is  as 

much  reduced  as  is  possible  con- 
sistent with  retaining  any  power 
of  motion.  We  may  divide  the 
musculature  of  the  adult  female 
as  follows: 

1.  Dorsal  muscles. — ^Along  either 
side  of  the  median  line  of  the 
dorsal  surface  are  two  bands  of 
longitudinal  muscles,  the  outer 
band  considerably  wider  than  the 
inner  one  (fig.  4). 

These  bands  are  curved  length- 
wise, being  farther  apart  at  the 
center  and  closer  together  at  the 
ends.  The  four  bands  are  each 
broken  at  the  points  which  repre- 
sent the  dividing  lines  between  the 
different  body  segments,  and  thus 
furnish  the  best,  and  in  some  gen- 
era (Basanistes,  Clavetla,  etc.)  the 
only,  evidence  of  segmentation. 
According  to  this  evidence  the 
body  of  the  female  of  Achiheres  is 
made  up  of  a  cephalothorax,  which 
is  a  fusion  of  the  head  and  first 
Fio.  4.-DoRaAL  MUSCLES  OF  AcHTHEEKs  AM-     thorax  scgmcut,    aud    a    trunk, 

which  is  made  up  of  three  thorax 
segments,  a  genital  segment,  and  a  one-segmented  abdomen.  The 
inner  pair  of  muscle  bands  start  from  a  common  point  of  attachment 
at  about  the  center  of  the  dorsal  surface  of  the  cephalothorax.  They 
diverge  until  they  reach  its  posterior  margin,  run  approximately  par- 
allel through  the  second  and  third  thorax  segments,  and  converge  in 
the  fourth  segment,  meeting  again  at  its  posterior  margin.  In  the 
genital  segment  and  in  the  abdomen  there  is  but  a  single  fused 
muscle  band  along  the  median  line.  A  similar  fusion  takes  place  on 
the  ventral  surface,  this  time  between  the  components  of  the  right 
and  left  pairs. 
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The  outer  pair  of  dorsal  muscle  bands  start  also  from  a  common 
point  of  attachment  in  what  may  be  called  the  throat  of  the  parasite 
on  the  ventral  surface  of  the  first  thorax  s^ment,  just  behind  the 
mouth  parts.  Th^  run  upward  toward  the  dorsal  surface  and  rap- 
idly outward,  so  that  at  the  posterior  border  of  the  second  s^ment 
each  is  outside  of  the  inner  pair.  They  then  run  backward  outside 
of  the  latter  and  parallel  with  them  as  far  as  the  posterior  border  of 
the  genital  segment,  where 
they  abruptly  cease. 

2.  Ventral  rrmsdes. — Four 
similar  bands  run  along  the 
ventral  surface,  but  with 
these  difiPerences ;  they  start 
side  by  side  at  the  ante- 
rior border  of  the  second 
thorax  segment,  diverge  a 
little,  then  converge,  and 
end  abruptly  at  the  poste- 
rior margin  of  the  genital 
segment.  Instead  of  the 
median  pair  being  fused  it 
is  the  two  on  either  side  of 
the  median  line  which  are 
partially  fused  in  the  fourth 
s^ment  and  completely 
fused  in  the  genital  s^- 
ment  (fig.  5). 

3.  Muscles  of  the  second 
maxillae. — During  thecope- 
podid  stages  these  append- 
ages are  two -jointed  and 
furnished  with  claws,  and 
the  muscles  are  arranged 
like   those  of   other   two-  

....  ,  _  FlO.  5.— VBNTBAt  MTTSCLIS  OF  ACHTHSBU  AMBLOPLinS. 

jomted  appendages.     But 

after  fixation  to  the  host  and  the  subsequent  fusion  of  the  second 
maxillae  with  the  attachment  filament  the  jointing  in  these  appendages 
is  lost.  And  in  place  of  the  original  musculature  we  now  find  two 
bands  of  muscles  running  the  entire  length  of  the  appendages  without 
a  break,  even  though  that  be  three  times  the  length  of  the  entire  body 
iLemdeopodina  longimana). 

In  those  genera  like  CflavetUij  where  the  second  maxillae  are  often 
lacking,  leaving  the  attachment  bulla  on  the  ventral  surface  of  the 
thorax,  we  still  find  the  rudiments  of  a  pair  of  longitudinal  muscles, 
which  represent  the  original  appendages. 
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Similarly  in  those  species  in  which  the  second  maxillae  are  united 
throughout  their  entire  length  these  longitudinal  muscles  remain  sepa- 
rate and  thus  witness  to  the  paired  origin  of  the  attachment  organs. 

4.  Muscles  of  the  other  appendages. — The  mandibles  and  first  max- 
illae are  each  supplied  with  the  usual  muscles.  The  one  attached  to 
the  base  of  the  mandible  (rm,  fig.  3)  is  a  powerful  retractor,  which  not 
only  draws  the  mandible  back  into  the  proboscis  tube  but  also  turns 
it  sidewise,  so  that  the  toothed  edge  points  ventrally.  There  may  be 
either  one  or  two  muscles  connected  with  the  base  of  the  fiirstmaxUlae, 

but  the  amount  of  mo- 
tion they  produce  is  very 
slight,  llie  maxillipe(k 
are  provided  with  the 
usual  muscles  found  in 
such  two-jointed  ap- 
pendages, those  design- 
ed for  the  flexion  of  the 
terminal  claw  bdng  usu- 
ally very  powerful.  The 
muscles  of  the  first  and 
second  antennae  also 
produce  but  little  mo- 
tion; these  appendages 
are  often  very  obscurely 
jointed  and  the  muscu- 
lature then  gives  the 
most  reliable  informa- 
tion as  to  the  number  of 
joints.  In  some  genera 
{BasanisteSj  etc.)  the 
second  antennae  are  ex- 
ceptionally developed 
and  are  furnished  with 
the  musculature  nec^- 
sary  to  enable  them  to  ftmction  as  oi^ans  of  prehension.  The  mouth 
tube  is  also  furnished  with  muscles  by  means  of  which  it  can  be 
directed  and  held  against  the  skin  of  the  host  or  withdrawn  at 
pleasure. 

5.  Special  musdes. — In  addition  to  the  muscles  already  enumerated 
there  are  others  which  serve  specific  purposes  and  which  consequently 
deserve  particular  notice.  The  first  of  these  may  be  termed  the  circu- 
latory muscles,  since  it  is  through  their  contraction  and  relaxation 
that  the  meager  circulation  in  these  parasites  is  maintained.  There 
are  three  pairs  of  them,  an  anterior  pair  in  the  third  thorax  s^ment,  a 
median  pair  in  the  fourth  segment,  and  a  posterior  pair  in  the  fourth 


Fio.  6.— CntcxTLATOBr  muscles  or  Achtheres  ambloputis. 
a,  Antebiob;  fn,  median;  p,  posterior. 
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and  fifth  segments.  The  anterior  pair  (a,  fig.  6)  are  short  and  cylin- 
drical  and  each  originates  in  the  groove  separating  the  second  and 
third  thorax  s^ments  on  the  dorsal  surface  about  half  way  from  the 
lateral  mai^in  to  the  midline.  It  then  runs  diagonally  inward  and 
backward  and  is  inserted  in  the  side  of  the  digestive  tube,  a  Uttle 
above  the  center. 

The  median  pair  (m)  are  strongly  flattened  dorso-ventrally;  each 
originates  at  the  center  of  the  lateral  margin  of  the  fourth  segment, 
extends  directly  inward,  and  is  inserted  in  the  waU  of  the  stomach;  it 
is  narrow  at  its  origin  but  widens  out  greatly  at  its  insertion.  The 
posterior  pair  ip)  are  cylindrical  again;  each  originates  on  the  dorsal 


Fio.  7.— Thx  malb  or  Clayellisa  cordata.    an'  and  an'\  Antsknal  muscles;  md,  mamdiblx 
MUSGLs;  mx'  and  mf',  masllabt  muscles;  mxp,  muscles  or  the  maxiluped. 

wall  of  the  genital  segment,  extends  diagonally  forward  and  inward, 
fuses  with  its  fellow  from  the  opposite  side,  and  is  inserted  in  the  cen- 
ter of  the  dorsal  wall  of  the  intestine.  The  anterior  and  posterior 
pairs  pall  the  digestive  tube  backward  and  forward,  while  the  median 
pair  pull  it  to  the  right  or  left. 

Another  pair  of  special  muscles  may  be  called  the  ejaculatory 
muscles;  they  are  situated  on  the  dorsal  surface  of  the  semen  recep- 
tacle in  the  genital  segment  (em,  fig.  8).  Each  extends  from  the 
thickened  margin  of  the  external  opening  of  the  oviduct  diagonally 
inwai'd  and  backward  to  the  center  of  the  dorsal  surface  of  the  sperm 
receptacle.  A  contraction  of  these  muscles  aids  in  forcing  the  eggs 
out  into  the  external  sacks,  and  may  at  the  same  time  help  to  dis- 
charge the  contents  of  the  sperm  receptacle. 

6.  TTie  musculature  of  ike  male. — In  those  males  in  which  the 
cephalothorax  and  trunk  are  either  in  the  same  line  (AchthereSy  etc.) 
or  somewhat  flexed  without  any  fusion  (Brachiella,  etc.)  the  general 
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scheme  of  musculature  is  similar  to  that  of  the  female.  But  where 
there  is  not  only  flexion  but  also  complete  fusion  (ClaveUa,  ClaveOisa, 
etc.)  the  musculature  is  entirely  changed.  We  no  longer  find  any 
dorsal  and  ventral  body  muscles,  or  any  special  respiratory  muscles, 
but  all  the  movements  of  the  body  are  accomplished  by  means  of 
muscles  connected  with  the  appendages.  The  male  of  ClaveUim 
may  be  taken  as  an  example  (fig.  7).  The  muscles  of  the  left  side 
only  are  given  in  the  figure,  and  it  is  to  be  imderstood  that  each  k 
duplicated  on  the  right  side.  It  will  be  noted  that  there  are  ain^e 
muscle  strands  connected  with  the  first  and  second  antennae  {(m\ 
an'')f  larger  and  more   powerful  single  muscles  connected  with  tiie 

first  maxillae  (mxO  and  the  mandi- 
bles (wid),  while  there  are  three 
stout  muscles  attached  to  each  sec- 
ond maxilla  {mx")  and  maxUHped 
(mxp).  Each  of  these  muscles  is 
inserted  in  the  base  of  the  append- 
age to  which  it  belongs  and  runs 
diagonally  into  the  body  to  its 
origin,  somewhere  on  the  dorsal  or 

FlO.  8.— DOBSAL  VIEW  Of  BJACULATORT  MUS-      lateral  WdUs. 
CL18  (em)  AND    SPERM   BBCBPTACLS  («r)  OF  a  11    xl.  x*  •        xl. 

ACHTHEE18  AMBLOFUTis,  -^.11  tho  ueccssary  motions  m  the 

male  are  accomplished  by  these  ap- 
pendage muscles.  In  these  pigmy  males,  therefore,  the  last  vestige 
of  segmentation,  namely,  the  interrupted  longitudinal  muscle  bands, 
has  completely  disappeared. 

RESPIRATION. 

There  is  in  this  family  nothing  which  resembles,  or  functions  as, 
a  respiratory  organ;  there  is  not  even  the  opening  and  closing  of  the 
anus  and  rectum  (anal  respiration)  so  prevalent  among  the  free- 
swimming  forms  and  in  the  Caligidae  and  Ergasilidae. 

In  the  female  there  are  no  oblique  muscles  attached  to  the  sides  of 
the  rectum,  and  in  the  male  there  is  no  anal  opening,  so  that  such  a 
method  of  respiration  is  impossible  in  both  sexes. 

Apparently  the  only  means  of  aerating  the  blood  is  through  the 
body  walls,  which  aie  comparatively  thin.  Furthermore  the  demands 
for  aeration  have  been  reduced  to  a  minimum  in  these  parasites, 
who  have  lost  all  freedom  of  motion,  whose  food  is  very  easy  to  digest, 
and  whose  circulation  is  extremely  crude. 

CIRCULATION. 

There  is  no  heart  nor  any  blood  vessels  in  the  Lernaeopodidae; 
there  are  not  even  any  lacunae  through  which  the  blood  might  flow. 
The  body  is  virtually  a  bag,  in  the  cavity  of  which  are  suspended  the 
various  organs,  while  the  spaces  around  them  are  entirely  free,  and 


Digitized  by  VjOOQIC 


NO.  2063.      NORTH  AMERICAN  PARASITIC  C0PEP0D8— WILSON.  587 

every  part  is  in  direct  communication  with  every  other  part.  The 
blood  moves  about  freely  through  these  open  spaces  and  a  sort  of 
circulation  is  accomplished  by  a  rhythmic  contraction  of  the  three 
pairs  of  special  muscles akeady  described  (seep.  584).  The  muscles 
in  each  pair  contract  alternately  and  pull  the  intestine  away  from 
the  midline,  now  towaid  the  right  side  and  now  toward  the  left,  or 
forwards  and  backwards.  When  the  intestine  is  pulled  to  the  right 
the  blood  on  that  side  of  the  body  is  pushed  precipitately  forward  into 
the  head.  At  the  same  time  on  the  left  side  of  the  body  the  blood 
streams  backward  from  the  head  to  fill  up  the  space  formerly  occu- 
pied by  the  intestine.  These  motions  are  reversed  when  the  intestine 
is  pulled  to  the  left,  and  this  backward  and  forward  streaming  con- 
stitutes all  the  circulation. 

The  strong  peristaltic  movements  of  the  stomach  and  intestine 
help  to  push  the  blood  along  if  it  lies  in  contact  with  the  wall  of  the 
digestive  tract.  We  have  used  the  term  blood  here,  but  of  course 
it  can  bear  that  name  only  by  courtesy.  It  is  not  really  blood  like 
that  found  in  the  Argulidae,  Caligidae,  and  Chondracanthidae,  but  is 
simply  the  liquid  which  fills  the  body  cavity.  It  has  no  corpuscles 
but  may  serve  to  distribute  the  oxygen  absorbed  through  the  body 
walls. 

In  the  male  there  is  not  even  this  apology  for  a  circulation,  and  in 
all  those  which  have  been  examined  there  has  never  been  observed 
a  streaming  of  the  liquid  contents  of  the  body  in  any  direction.  The 
body  of  the  male  is  reduced  to  such  a  small  size  that  probably  enough 
oxygen  can  be  obtained  by  direct  absorption  through  the  body  walls. 

THE  DIGESTIVE  SYSTEM. 

In  the  present  family  this  consists  of  a  mouth,  an  esophagus,  a 
stomach,  and  an  intestine.  The  mouth-tube  is  turned  forward  and 
is  the  most  anterior  part  of  the  body,  with  the  mouth-opening  at 
its  tip.  The  structure  of  the  mouth  and  the  mode  of  filling  it  with 
blood  have  already  been  described  (see  p.  577). 

There  are  no  glands  connected  with  the  mouth  and  the  only  use 
it  serves  is  as  a  funnel  to  guide  the  blood  into  the  esophagus,  which 
is  slender  and  thread-like  and  almost  straight  (fig.  122). 

It  passes  abruptly  into  the  enlarged  stomach,  a  thick  sphincter 
muscle  being  found  at  thd  point  of  jimction.  This  latter  is  in  the 
head  and  about  on  a  level  with  the  bases  of  the  maxillipeds,  even  in 
those  genera  (CTaveZZa,  ClaveTlisa,  etc.)  which  have  very  long  necks. 
In  such  genera  most  of  the  stomach,  and  by  far  the  most  important 
part,  is  located  in  the  neck.  The  stomach  passes  so  insensibly  into 
the  intestine  that  it  is  imj>ossible  to  distinguish  any  point  of  separa- 
tion. Both  stomach  and  intestine  possess  thick  walls  made  up  of 
an  outer  serous  membrane,  a  median  muscular  layer,  and  an  inner 


Digitized  by  VjOOQIC 


686  PROCBBDINGS  Of  THE  NATIONAL  MUSEUM.  rauit 

glandular  layer.    The  latter  contains  many  modified  cells,  which  are 

filled  with  a  digestive  fluid,  and  thus  take  the  place  of  digestave 

glands.    In  the  long-necked  genera  that  portion  of  the  stomach, 

if  any,  which  enters  the  trunk  is  narrowed  and  flattened  and  so 

crowded  by  the  reproductive  oigans  that  it  functions  only  as  an 

intestine. 

THE  EXCRETORY  SYSTEM. 

In  the  Lemaeopodidae  the  excretory  system  is  made  up  of  two  pairs 
of  glands.  The  maxilUpedal  pair  are  on  the  dorsal  side  of  the  body, 
behind  the  bases  of  the  maxillipeds.  Each  starts  at  three  different 
centers,  one  median  and  two  lateral,  which  increase  in  size  and  grad- 
ually fuse  together.  A  spirally  convoluted  duct  leads  to  the  base  of 
the  maxiUij>ed  where  it  opens  to  the  surface.  The  maxillary  pair  are 
situated  at  the  bases  of  the  second  maxillae ;  a  straight  duct  leads  from 
each  gland  outward  and  opens  on  the  inner  surface  of  the  maxilla 
(fig.  141). 

In  those  genera  {ChwdUiL,  ClaveUisa,  etc.)  where  the  second  maxillae 
have  disappeared  and  the  bulla  is  on  the  ventral  surface  of  the  trunk, 
the  maxillaiy  glands  have  migrated  into  the  trunk  and  can  be  foimd 
on  either  side  of  the  bulla.  This  is  also  the  case  in  Naobranchia  where 
the  second  maxillae  are  present  but  are  so  modified  that  they  can  not 
contain  the  glands  (p.  661). 

In  many  species  also,  of  various  genera,  the  second  maxillae  are  so 
slender  and  their  inner  cavity  is  so  filled  with  the  longitudinal  muscles 
that  there  is  little  room  left  for  the  glands.  In  such  species  there  is 
often  a  swelling  on  the  outer  surface  of  the  maxilla  near  its  base,  and 
in  this  swelling  is  located  the  gland  (fig.  221) .  Or  the  swelling  may  be 
on  the  side  of  the  neck  near  the  base  of  the  second  maxillae  (fig.  109.) 

THE  NERVOUS  SYSTEM. 

The  nervous  s3rstem*  consists  of  a  very  large  infra-esophageal 
gangUon  and  an  equally  small  supra-esophageal  ganglion  (fig.  122). 
From  the  anterior  end  of  the  latter  two  pairs  of  nerves  are  given  off, 
one  of  which  goes  to  the  first  antennae  and  frontal  margin,  while 
the  other  larger  pair  supply  the  second  antennae  and  upper  lip. 
From  the  posterior  end  a  third  pair  of  nervies  run  backward  along  • 
the  anterior  walls  of  the  stomach,  the  dorsal  portion  of  the  head,  the 
frontal  gland,  and  the  maxiUipedal  gland. 

From  the  anterior  end  of  the  inf  ra-esophageal  gland  a  pair  of  nerves 
run  forward  to  the  base  of  the  lower  lip  and  send  a  branch  to  the 
mandibles.  From  the  ventral  surface  of  this  ganglion  a  slender  nerve 
goes  to  the  first  maxilla  on  either  side,  another  to  the  second  max- 
illa, and  from  the  postero- ventral  corner  a  larger  nerve  runs  to  the 
maxilliped.    Just  in  front  of  this  last  nerve  a  delicate  nerve  thread 

>  Good  flguTOB  of  the  nervous  system  of  both  sexes  were  pabUshed  in  these  Proceedings— voL  99, 
pUte34. 
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runs  diagonally  to  the  sides  of  the  maxilli-pedal  and  maxillary  glands. 
At  the  posterior  comer  of  the  ganglion  a  slender  nerve  extends  back- 
ward along  the  ventral  waUs  of  the  stomach  and  close  to  its  fellow  from 
the  other  side.  These  nerves  show  no  ganglionic  swellmgs  and  no 
ganglion  cells.  The  nervous  system  is  thus  practically  concentrated 
in  the  infra-esophageal  ganglion. 

THE  REPRODUCTIVE  ORGANS. 

The  reproductive  system  in  the  female  consists  of  paired  ovaries 
and  oviducts,  an  unpaired  sperm  receptacle,  and  paired  cement 
glands.  In  the  male  it  consists  of  paired  testes  and  vasa  deferentia, 
and  paired  spermatophore  receptacles. 

The  ovaries  and  testes  lie  in  what  may  be  termed  the  small  of  the 
back,  between  the  stomach  and  the  dorsal  body  wall.  From  the 
posterior  ends  are  given  off  the  oviducts  and  vasa  deferentia  which  run 
around  the  stomach  to  the  ventral  surface,  and  then  backward  to  the 
openings  in  the  sides  of  the  genital  segment. 

In  both  sexes  these  ducts  become  so  convoluted  and  swollen  at 
maturity  that  they  fill  the  entire  cavity  on  either  side  of  the  digestive 
tract,  which  is  flattened  laterally  into  a  mere  slit. 

The  sperm  receptacle  hi  the  female  lies  in  the  posterior  portion  of 
the  trunk;  sometimes  dorsal  and  sometimes  ventral  to  the  intestine. 
In  those  genera  {Acktheres,  etc.)  which  have  an  abdomen  the  recep- 
tacle is  dorsal  and  consists  of  a  bag  nearly  twice  as  long  as  wide,  placed 
transversely  in  the  trunk  and  flattened  dorso-ventrally.  Each  end 
of  the  bag  is  prolonged  at  the  anterior  comer  into  a  slender  tube 
which  runs  outward  to  the  oviduct  and  opens  into  the  latter  just 
inside  of  its  external  opening;  at  the  posterior  comer  into  a  canal,  the 
vagina,  which  leads  diagonally  backward  and  inward  to  the  posterior 
margin  of  the  abdomen,  where  it  opens  to  the  exterior  alongside  the 
midline.  In  those  genera  (ClmeTla,  etc.)  which  have  no  abdomen  the 
sperm  receptacle  is  ventral  to  the  intestine,  is  not  as  long  as  in  AcTv- 
ffieres,  and  the  vaginae  are  usually  more  or  less  fused.  They  run  back 
through  the  genital  process  and  open  at  its  tip,  either  closely  side  by 
side  or,  if  fused,  in  one  conmion  opening. 

When  the  spermatophores  are  fastened  by  the  male  upon  the 
abdomen  or  genital  process  of  the  female  their  tubes  enter  these 
external  openiugs  (vulvae) .  And  the  spermatozoa  which  they  contain 
are  discharged  through  the  vulvae  and  vaginae  into  the  receptacle.  In 
the  present  family  there  is  no  crossing  of  the  tubes  of  the  spermato- 
phores, as  in  the  Caligidae,  but  each  spermatophore  empties  into  the 
vagina  on  its  own  side  of  the  body  (fig.  8,  p.  586).  Even  in  those 
genera  where  the  vaginae  are  fused  and  have  a  common  vulva  the 
spermatophore  tubes  are  still  uncrossed. 
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When  once  filled  the  sperm  receptacle  holds  enough  to  fertilize  all 
the  eggs  the  female  will  ever  lay.  Whenever  an  egg  is  sufficiently 
matured  it  passes  down  the  oviduct  and  out  into  the  external  cases. 
As  it  passes  the  opening  of  the  sperm  tube  it  is  fertilized,  and  this 
individual  fertilization  is  responsible  for  the  remarkably  small  num- 
ber of  eggs  that  fail  to  develop.  The  cement  glands  are  very  large 
and  in  Achtheres  fill  the  entire  sides  of  the  thorax  segments  in  front 
of  the  genital  segment.  Each  is  crescent-shaped,  its  outer  convex 
surface  fitting  snugly  inside  the  lateral  body  wall,  while  its  inner 
surface  is  nearly  straight.  It  consists  of  three  parts,  separated  by 
well-defined  constrictions.  The  anterior,  terminal  portion  (t)  is  about 
one-quarter  of  the  entire  length  and  is  filled  with  a  fine-grained  matrix 

out  of  which  is  formed  the  cement 
substance.  This  is  the  real  glan- 
dular portion  where  secretion  is 
carried  on.  The  central  half  (c)  is 
a  httle  broader  than  the  terminal 
portion  and  is  somewhat  flattened 
dorso-ventrally;  its  wall  is  trans- 
versely striated  and  must  contain 
muscle  fibers  since  it  is  more  or  less 
contractile.  It  is  evidently  used 
for  the  storage  of  the  cement  sub- 
stance until  the  eggs  have  fully 
ripened  (fig.  9). 
no.  9.-CB1I1HT  oLANDs  OF  AcHTHiBis  AM-  Thc  postcrior  basal  portion  (6) 
BLOPLina.  6,  BAflAL  poetiomb;  c,  cbmtbal;  forms  the  duct  or  tube  through 
,  TERMINAL.  wluch  thc  ccmcnt  substance  passes 

out  into  the  oviduct.  It  has  a  sharp  curve  or  bend  on  its  inner 
margin  around  which  the  tube  passes  and  which  acts  as  a  sort  of 
valve  to  regulate  the  flow.  The  cement  glands  of  all  the  other 
genera  in  which  they  have  been  observed  are  similar  to  those  of 
Achtheres. 

In  the  male  the  vasa  deferentia  lead  around  the  side  of  the  stomach 
to  the  ventral  surface,  swing  back  again  to  the  dorsal  surface,  run 
diagonally  backward  to  the  center  of  the  lateral  surface,  turn  a  little 
toward  the  dorsal  surface,  and  finally  pass  diagonally  backward  to 
the  opening  on  the  ventral  surface  of  the  genital  segment.  The 
swollen  anterior  portion  of  these  convolutions  is  a  combination  of 
cement  gland  and  vas  deferens,  the  fine-grained  gland  cells  secreting 
the  viscid  substance  which  composes  the  covering  of  the  spermato- 
phore.  The  posterior  portion  in  the  adult  male  is  enlarged  into  a 
receptacle  within  which  the  spermatophores  are  gradually  matured 
and  filled  with  spermatozoa  (compare  fig.  198). 


Digitized  by  VjOOQIC 


NO.  2063.     NORTH  AMERICAN  PARASITIC  C0PEP0D8— WILSON.  591 

ONTOGENY. 

The  complete  life  history  of  Achiheres  ambloplitis  has  akeady  been 
pubUshed.^ 

Fasten  has  also  given  us  an  account  ^  of  the  free  swimming  larva 
of  Salmincola  edwardsii.  Some  of  these  copepodid  larvae,  admirably 
mounted,  were  loaned  to  the  present  author  for  study  and  comparison, 
and  have  proved  of  great  value. 

It  only  remains,  therefore,  to  restate  the  hfe  history  very  briefly^ 
and  to  compare  the  larvae  of  the  two  genera  above  named  with  those 
of  ClaveHa,  the  material  for  which  is  here  presented  for  the  first  time. 
Inside  the  ovary  are  many  long  filaments,  which  are  connected  with 
the  older  oocytes  and  whose  terminal  cells  develop  successively  one 
after  the  other.    In  ClaveUa  undnata  (%.  10)  these  filaments  are 
given  off  dorsally  and  pass  down  ventrally  into  the  convolutions  of 
the  oviduct,  where  the  end  cells 
can  be  seen  in  various  stages  of 
development.     These    filaments 
are  longer  and  less  convoluted  in 
ClaveUa  and  ClaveUisa  (fig.  11) 
than  in  Achiheres  or  NofOhranchia 
(fig.  12).    They  stain  readily  and 
in  double-stained  sections  always 
show  a  dark  purple  color.    A  vi-     ^«'  io-eoo  filament  and  devblopino  eqq 

-'^      ^.       ,  IN  Clavella  unonata. 

telline  membrane  is  visible  around 

the  end  cell,  even  before  it  separates  from  the  filament.  Inside 
of  this  membrane  the  entire  substance  of  the  egg  is  made  up  of  yolk 
globules  evenly  distributed  through  a  fine  matrix  of  protoplasm.  Scat- 
tered about  are  numerous  large  vacuoles  of  different  sizes,  those  nearest 
the  periphery  being  usually  the  smallest.  As  the  eggs  pass  down 
the  oviduct  they  are  each  fertilized  at  the  opening  of  the  sperm  tube, 
and  are  covered  with  a  layer  of  the  cement  substance  before  they 
pass  out  into  the  external  sacks.  In  the  latter  they  segment,  and  the 
larvae  develop  through  the  nauplius  and  metanaupUus  stages  before 
hatching.  Segmentation  is  entirely  superficial,  the  cytoplasm  sepa- 
rating from  the  yolk,  migrating  to  the  surface  and  there  forming 
blastoderm  cells  around  nuclear  centers.  The  yolk  remaining  inside 
the  egg  and  afterwards  inside  the  embryo  serves  to  nourish  the  latter 
not  only  through  the  nauplius  and  metanauplius  stages  but  also 
through  the  free  swimming  copepodid  stage.  Since  neither  the  nau- 
plius nor  the  metanaupUus  can  escape  from  the  egg,  their  unfolding  is 
necessarily  condensed.  Usually  the  three  nauplius  appendages  de- 
velop and  serve  their  temporal  y  function  before  the  other  appendages 

1  Proo.  U.  8.  Nat.  Mas.,  vol.  39,  p.  189. 

>  Report  of  the  Commissionera  of  FisheritB  of  Wisoonsin,  1911-12,  p.  11. 
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appear.  But  here  in  the  Lemaeopodidae  the  mouth  parts  and  the 
first  two  pairs  of  swimming  legs  appear  simultaneously  with  the 
naupUus  appendages,  and  they  aU  develop  together.  The  early  larval 
stages  are  thus  so  thoroughly  fused  as  to  become  virtually  one  single 
period,  and  the  pecuUarities  which  characterize  the  different  stages 

overlap  one  another,  several  some- 
times being  present  at  the  same  time. 
Understanding  such  a  fusion,  there- 
fore, we  may  distinguish  the  following 
steps  in  development  by  dissecting 
some  of  the  larvae  out  of  their  sur- 
rounding envelopes. 

NauyLius. — Body  ovate,  the  larger 

end  anterior;  two  pairs  of  appendages 

visible,   corresponding    to    the  first 

Fio.  iL-EoG  FiLAiiBNT  AND  DEVELopiNQ    ^uj  sccoud  antcnnac  I  first  pair  one- 

EGO  OF  CLAVELUSA  CORDATA.  -  •   .   i       •  .     . 

jomted,  umramose,  tenmnating  m 
two  plumose  setae;  second  pair  biramose,  exopod  five-jointed,  each 
joint  with  a  long  plumose  seta,  endopod  two-jointed  and  t^mi- 
nated  by  two  plumose  setae;  no  balancers  but  the  posterior  portion 
of  the  body  differentiated  into  a  free  thorax  and  a  broad  spatulate 
abdomen,  which  is  curled  over  ventrally  beneath  the  thorax;  no 
eye  visible  but  the  anterior  part  of  the  head  occupied  by  an  attach- 
ment filament  which  forms  a  simple  loop,  extending  from 
the  frontal  mai^n  to  the  center  of  the  head;  behind  this 
may  be  seen  the  yolk  granules  and  on  either  side  are  the 
muscles  that  later  wiU  move  the  swimming  legs. 

MetanaupUus. — ^Body  so  thick  and  stout  as  to  be  nearly 
spherical;  first  antennae  three-jointed  and  tipped  with 
two  plumose  setae;  second  pair. with  a  five- jointed  exopod, 
each  joint  with  a  plumose  seta,  and  a  two-jointed  endopod, 
with  two  terminal  setae  and  a  stout  claw  at  their  base; 
upper  lip  elliptical,  wider  than  long;  mandible  short, 
uniramose,  and  tipped  with  a  single  seta;  first  maxillae 
biramose  at  the  tip,  the  outer  ramus  much  shorter  than 
the  inner,  and  each  armed  with  short  spines;  second 
maxillae  stout,  uniramose,  three-jointed  and  terminated  by  a  weak 
claw;  maxillipeds  also  uniramose  and  three-jointed  and  terminated 
by  a  stouter  claw. 

Each  of  the  four  swimming  legs  consista  of  a  basal  joint  and  two 
one-jointed  rami,  armed  with  long  plumose  setae;  the  anal  laminae 
are  as  laige  as  the  rami  of  the  legs  and  carry  long  and  unequal  setae. 
The  first  actual  molt  takes  place  at  the  close  of  this  metanauplius 
stage,  and  the  escape  from  the  e^  is  simultaneous  with  it. 
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First  copepodid  or  free-smmming  stage. — ^Body  elongated,  flattened 
dorso-ventrally  and  made  up  of  a  cephalothorax,  three  free  thorax 
segments,  and  a  fused  gen- 
ital segment  and  abdomen, 
carrying  the  anal  laminae. 
The  cephalothorax  ia  a  more 
(Clavella)  or  less  (Ach- 
iheres  and  Sdlmincola)  com- 
plete fusion  of  the  head  and 
first  thorax  segment.  In  the 
latter  genera  the  separation 
of  the  two  is  indicated  by 
notches  on  the  lateral  mar- 
gins and  by  a  dorsal  groove; 
in  the  former  genus  these  do 
not  appear.  The  shape  of 
this  cephalothorax  is  ellipti- 
cal in  Salmincolaf  ovate  in 
Clavettaj  and  elliptical  or  sub- 
quadrilateral  in  AcMheres.  A 
characteristic  copepod  eye  is 
found  at  about  the  center  of 
the  cephalothorax  in  ClaveHa 
and  Salmincola,  The  eye  in 
Achtheres  is  so  rudimentary 
that  it  can  not  be  seen  except 
in  sections.  In  the  front  of 
the  head,  close  to  the  dorsal 
surface,  lies  the  attachment 
filament  which  is  characteris- 
tic of  this  family.  It  con- 
.sists  of  a  long  cylindrical  rod, 
enlarged  at  either  end;  the 
enlargement  of  the  distal  end 
is  in  the  shape  of  a  mushroom 
or  umbrella,  and  is  the  part 
that  sticks  to  the  flesh  of  the 
host,  and  becomes  the  bulla 
or  attachment  organ  of  the  adult  parasite. 


O^mm. 


Fio.  13.— Copepodid  labva  or  Clayxlla  unonata. 


The  cylindrical  rod  ia 
folded  in  a  single  loop  in  Salmincola^  coiled  like  a  rope  in  AcMieres, 
and  wound  into  a  tight  spiral  in  Clavella  (fig.  13). 

The  first  thorax  segment  is  two-thirds  as  large  as  the  head,  is  fused 

with  the  latter,  and  tapers  posteriorly,  terminating  in  two  laj^e  lobes 

which  correspond  to  the  posterior  lob^  of  the  carapace  in  theCaligidae. 

The  second  (first  free)  thorax  segment  is  much  larger  than  the  seg- 

34843'*— Proc.N.M.vol.47— 14 38 
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ments  which  follow  it  in  Adhtheres  and  Salmincola,  but  is  the  same 
size  or  a  trifle  narrower  in  Clavetta,  The  third  and  fourth  segments 
are  about  the  same  size  and  length  in  all  the  genera,  but  their  relative 
size  compared  with  the  cephalothorax  or  with  the  second  segment 
varies  greatly.  In  general  they  are  very  narrow  in  Aditkeres  and 
Sdlmincola  and  very  wide  in  Clavella.  TTie  last  segment  is  a  fusion 
of  the  posterior  portion  of  the  thorax  and  the  abdomen,  and  it  carries 
the  anal  laminae,  which  are  variously  armed  with  setae  in  the  different 
genera.  The  first  antennae  are  four-joinfced  and  extend  directly  out- 
ward at  right  angles  to  the  body  axis  in  Salmincola  and  Acktheres; 

in  Clavella  they  ap- 
parently have  fewer 
joints  and  are  turned 
backward  along  the 
sides  of  the  carapace. 
The  second  antennae 
are  biramose,  the  exo- 
pod  one -jointed  and 
tipped  with  a  single 
seta,  the  endopod  two- 
jointed  and  ending  in 
Fio.  14.— copxpoDm LABYA Of clayblla uncqiata.  a, mandiblx;    anowerful  hooked 

b,  ram  maxilla;  c,  bbcond  maxilla;  d,  maxillxpkd.  " 

claw.  The  mouth- 
tube  projects  downward  and  forward  from  between  the  bases  of  the 
second  antennae.  It  is  made  up  of  an  upper  and  under  Up,  the  lat- 
ter grooved  and  fluted,  overlapping  the  edges  of  the  upper  lip,  and 
consisting  of  two  halves,  which  are  often  not  entirely  fused.  The 
mandibles  are  outside  the  base  of  the  mouth-tube,  one-jointed  and 
tipped  with  short  setae;  the  first  maxiUae  are  also  uniramose  but 
two-jointed  and  tipped  with  longer  setae;  the  second  maxillae  are 
stout,  two-jointed,  and  tipped  with  a  long  and  slender  daw,  bent 
into  a  half  circle;  the  maxillipeds  are  also  stout,  three-jointed,  and 
tipped  with  a  stouter  and  straighter  claw  (fig.  14).  Swimming  1^ 
biramose,  the  basal  joints  broad  and  laminate,  and  furnished  witii 
powerful  muscles,  the  rami  small,  one-jointed,  and  armed  with  long 
plumose  setae  (fig.  15). 

As  soon  as  this  copepodid  larva  escapes  from  the  egg  it  begins  an 
active  search  for  a  host.  By  means  of  its  two  pairs  of  swinmiing 
legs  it  moves  about  actively  in  a  more  or  less  spiral  path.  *  This 
movement  is  kept  up  for  24  to  48  hours,  and  then  relaxes,  the 
larva  becoming  so  wearied  that  it  can  scarcely  move  at  all.  Conse- 
quently it  must  find  a  host  within  this  time  or  perish ;  if  it  is  fortu- 
nate enough  to  come  in  contact  with  the  right  Idnd  of  fish  it  fastens 

1  Fasten,  Jouhl  Animal  Behavior,  vol.  3, 1913,  p.  43. 
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itself  at  once  to  it.  It  is  a  general  rule  that  every  species  of  fish  has 
its  own  peculiar  parasiteS;  and  hence  the  latter  must  have  some  means 
of  selecting  the  right  host.  It  is  also  true  that  the  more  fixed  the 
parasite  becomes  and  the  less  capable  it  is  of  moving  about,  the 
more  exclusively  is  it  confined  to  one  species  of  fish. 

It  is  only  the  free-swimming  forms  like  Argvlus  and  some  of  the 
Caligidae  that  have  a  long  list  of  hosts.    Eyesight  probably  has  very 
little  to  do  with  the  selection  of  the  particular  host,  especially  in 
the  present  family,  where  the  eyes  are 
so  rudimentary  as  to  be  practically 
useless. 

Fasten's  experiments  with  Salr 
mincola  edyxirdsiif  together  with  re- 
peated observations  by  the  present 
author,  would  indicate  that  the 
choice  is  made  by  some  chemical 
means,  smell  or  taste,  or  a  combina- 
tion of  the  two.  Actual  attachment 
is  accomplished  by  bringing  the 
frontal  margin  of  the  head  in  con- 
tact with  the  skin,  fin,  or  gill  of  the 
host.  The  mushroom  end  of  the  at- 
tachment filament  then  sticks  fast, 
and  t2ie  filament  is  withdrawn  from 
the  head.  In  Salmincola,  according 
to  Fasten,  the  larva  remains  a  short 
time  attached  by  the  frontal  filament; 
in  the  other  genera  such  an  attach- 
ment has  not  yet  been  observed. 
But  in  any  case  this  attachment 
lasts  only  a  short  time;  the  proximal 
end  of  the  filament  is  grasped  by  the 
second  maxillae  and  detached  from 
the  frontal  margin  of  the  head.  The  maxilla  and  filament  are  then 
thoroughly  fused,  and  remain  as  the  so-called  arms  or  permanent 
attachment  organs  of  the  adults  of  this  family  of  parasites.  There  is 
always  an  absorption  of  the  filament,  and  there  may  be  also  an  absorp- 
tion of  the  maxillae  until  all  that  is  left  of  the  original  apparatus  is 
the  distal  mushroom  enlargement  of  the  filament,  the  bulla,  buried  in 
the  flesh  of  the  host.  Many  species  of  OlaveUd  show  such  a  condition, 
the  bulla  being  fastened  directly  to  the  ventral  surface  of  the  trunk. 
On  the  other  hand,  after  the  filament  has  been  ^absorbed  the  arms 
sometimes  lengthen  until  they  may  become  two  or  three  times  the 
length  of  the  entire  body,  as  in  Lemaeopodina, 

The  male  does  not  become  permanently  attached  in  this  way,  but 
retains  his  hold  on  the  filament  for  a  short  time  only  and  then  lets 
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go  and  clings  to  the  body  of  the  female  for  the  rest  of  his  life.  Sub- 
sequent to  attachment  tiie  changes  which  take  place  in  the  copepod 
are  chiefly  concerned  with  the  development  of  the  reproductive 
organs.  In  the  fixed  female  the  legs,  the  segmentation  of  the  body, 
and  frequently  the  anal  laminae  disappear.  At  the  same  time  the 
tnmk  or  so-called  genital  segment  increases  through  the  develop- 
ment of  the  convolutions  of  the  oviducts  and  becomes  relatively  as 
well  as  actually  much  larger  than  before,  and  finally  the  external 
egg  sacks  are  formed,  which  may  be  regarded  as  the  completion  of 
the  life  cycle. 

The  male  does  not  increase  much  in  size,  but  remains  a  pygmy;  he 
usually  loses  the  two  pairs  of  swimming  l^s,  but  retains,  in  part 
at  least,  the  body  segmentation.  The  maturing  of  the  spermato- 
phores  and  their  subsequent  attachment  to  the  genital  process  of 
the  female  marks  the  completion  of  his  life  cycle,  and  he  does  not 
probably  live  very  long  afterwards. 

SYSTEMATIC. 

Historical. — In  the  first  edition  (1735)  of  his  Systema  Naturae 
Linnaeus  placed  all  the  crustaceans  among  the  wingless  insects  imder 
three  genera.  It  is  very  doubtful  if  any  member  of  the  present 
family  was  included  in  this  first  edition.  But  later  in  the  second 
edition  of  the  Fauna  Suecica  (1761)  he  described  Lemaea  salmonea, 
which  is  really  a  Lemaeopod  and  probably  the  oldest  member  of  the 
family,  and  which  he  located  among  the  moUusks. 

Having  thus  begun  under  the  genus  Lemaea,  the  present  family 
was  for  a  long  time  included  with  the  Lemaeidae.  On  account  of 
their  degenerate  form  they  were  not  placed  with  the  crustacea  by 
any  of  the  earlier  zoologists.  Lamarck,  after  locating  them  among 
the  mollusks  (1801)  and  the  annelids  (1809)  went  so  far  as  to  create 
a  separate  group  to  receive  them  (1812)  which  he  called  the  Epizoaria 
and  placed  between  the  worms  and  the  insects.  In  his  Handbuches 
der  wirbeUosen  Thiere  (1816)  he  writes  that  he  had  found  Lemeans 
which  showed  a  transition  from  insects  to  worms  so  that  the  Epizoaria 
could  be  regarded  only  as  a  provisional  or  temporary  class. 

Bosc,  also  following  Linnaeus,  placed  them  among  the  mollusks 
(Historia  Vermium,  n.  d.),  but  contended  that  they  were  closely 
related  to  the  intestinal  worms.  Oken,  in  his  Lehrbuch  der  Natur- 
geschichte  (1815-16),  included  some  of  the  Lemaeopodidae  in  two 
different  places.  First  he  placed  among  the  worms  (pp.  182-184), 
between  EcMnorhynchus  and  Hamularia,  the  genera  PhiUine,  Schis- 
turns,  and  Lemaea.  Second  as  a  separate  group,  the  Armwurmer 
(pp.  357-359),  between  Asterias  and  Gordius,  he  placed  not  only 
Axine,  ClaveUa,  PenneUa,  And  Lemaea,  but  also  Dichelesthium,  Caligus, 
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and  Argvlus.  But  while  locating  them  thus  wrongly,  he  at  the  same 
time  pointed  out  their  close  relationship  to  the  Entomostraca,  and 
thus  made  a  notable  advance  over  his  predecessors.  De  Blainville 
published  in  the  Bulletin  des  Sciences,  Paris,  1816,  a  new  classification 
of  the  animal  kingdom  in  which  he  placed  the  Lemaeopodidae  with 
other  copepod  parasites,  in  a  subclass  Epizoaires  under  the  class 
Tetradecapods  and  the  group  Articulates.  Later  he  made  a  special 
study  of  the  Lemaeidae  and  gave  (Journal  de  Physique,  1822)  the  first 
good  account  of  their  anatomy.  He  divided  the  family  into  a  large 
number  of  new  genera,  which  he  arranged  according  to  their  morphol- 
ogy and  the  nearness  with  which  they  approached  Caiigus.  The 
seventh  of  these  was  the  new  genus  Lemaeopoda,  the  type  of  the  present 
family.  LatreiUe  in  Cuvier's  Rdgne  Animal  keeps  the  Lemaeans 
among  the  intestinal  worms  even  as  late  as  1830. 

He  admits  that  other  authors  have  claimed  that  these  parasites 
are  Crustacea,  as  is  shown  by  the  males,  but  he  adds,  "pour  consacrer 
cette  opinion,  il  foudrait  pouvoir  rfitrouver  ces  miles"  (vol.  3,  p.  256). 

He  introduces  with  Oken's  ClaveUa  the  new  genera  AnchoreUa  and 
BrachUUa,  which  belong  to  the  Lemaeopodidae  and  are  of  course 
ascribed  to  Cuvier.  In  1831  he  pubUshed  a  Cours  d'Entomologie 
in  his  own  name  wherein  he  described  the  Siphonostoma  as  an  order 
of  the  section  Edentata  of  the  class  Crustacea.  He  calls  the  second 
family  of  this  order  Lemaeiformes,  but  does  not  include  in  it  any  of 
the  Lemaeidae,  thus  failing  to  recognize  their  relationship  with  the 
Siphonostomata  and  other  cmstacea. 

Desmarest,  in  his  monograph  of  the  cmstacea  (1825),  after  showing 
that  the  Lemaeidae  belong  with  the  Caligidae  among  the  cmstacea, 
finally  places  them  under  the  Poecilopoda,  an  order  of  the  subclass 
Entomostraca.  Wiegmann,  in  his  Gmndriss  der  Zoologie  (1823), 
was  the  first  to  give  the  Lemaeidae  their  proper  position,  partly 
agreeing  with  Blainville,  partly  with  Desmarest,  and  partly  with 
other  German  investigators  like  Nitzoch  and  Leuckart.  He  was  fol- 
lowed by  Nordmami  (1832)  and  Burmeister  (1833),  who  confirmed 
the  position  assigned  to  the  Lemaeidae,  and  added  many  of  the  facts 
necessary  to  confirm  their  views.  Nordmann  established  the  new 
genera  AcJUTieres,  Basanistes,  and  Tracheliastes,  and  described  new 
species  in  several  of  the  old  genera.  Burmeister  at  the  close  of  his 
paper  adds  some  general  considerations  in  which  he  gives  us  the  first 
division  of  the  group  Siphonostoma  into  five  famihes.  The  second 
of  these,  theLemaeoda,  corresponded  almost  exactly  with  the  modem 
family  Lemaeopodidae,  but  included,  beside  the  tme  Lemaeopod 
genera,  Ch<>ndr(icantJm8  and  Lemanthropus. 

Milne  Edwards  was  thus  furnished  with  a  large  amount  of  necessary 
data  which  enabled  him  in  his  great  work,  Histoire  Naturelle  des 
Crustacea  (1840),  to  perfect  the  classification  of  the  parasitic  cope- 
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pods  in  many  particulars.  He  recognized  two  orders,  the  Siphonos- 
toma,  including  the  Argulidae,  the  Caligidae,  the  Pandaridae,  the 
Dichelestiidae,  and  the  ErgasiUdae,  and  for  the  second  order  the 
Lemaeidae,  including  the  Chondracanthidae,  the  new  family,  the 
Lemaeopodidae,  and  the  Lernaeoceridae. 

The  family  was  thus  first  introduced  by  Milne  Edwards,  and  since 
that  introduction  the  only  changes  in  it  have  been  the  addition  or 
removal  of  various  genera. 

Family  LERNAEOPODIDAE  Ifflne  Edwards. 

Family  characters  of  female. — ^A  fixed  parasite;  head  usually  sepa- 
rated from  the  thorax,  often  borne  on  a  long  neck;  trunk  usually 
unsegmented,  with  or  without  posterior  processes;  abdomen  and  anal 
laminae  often  lacking;  first  antennae  small  and  with  few  joints; 
second  antennae  biramose,  flattened  laterally,  not  prehensile;  upper 
and  under  lips  prolonged  into  a  sucking  tube  fringed  with  hairs; 
mandibles  toothed;  first  maxillae  rudimentary,  palplike;  second 
maxillae  modified  into  attachment  organs,  usually  joined  at  the 
distal  end  and  furnished  with  a  bulla;  maxiUipeds  of  the  usual  pre- 
hensile form,  tipped  with  claws;  no  swimming  legs;  egg  strings  large, 
multiseriate. 

MaZe. — A  pigmy  clinging  to  the  body  of  the  female  but  free  to 
move  about;  head  usually  separated  from  the  trunk,  the  latter  more 
often  segmented  than  in  the  female;  anal  laminae  usually  present; 
first  maxillae  similar  to  those  of  female;  second  maxillae  and  maxilli- 
peds  large  and  powerful,  and  furnished  with  prehensile  claws;  first 
two  pairs  of  swimming  legs  sometimes  present  in  the  adult  (genus 
Achiheres),  but  degenerate  and  useless. 

Remarks. — The  different  investigators  have  adopted  very  diflPerent 
methods  of  classification  in  dealing  with  this  family.  Burmeister 
(1833)  used  the  structure  and  position  of  the  attachment  organs 
(Haftorganen)  as  the  basis  of  the  first  division,  and  the  length  and 
shape  of  the  cephalothorax  as  the  basis  of  the  second  division.  Milne 
Edwards  ( 1840)  used  the  same  basis  for  his  first  division,  but  for  the 
second  one  he  introduced  the  relative  position  of  the  second  maxillae 
and  maxiUipeds.^  Baird  ( 1850)  used  the  structure  and  fusion  of  the 
second  maxillae  for  his  first  and  only  division,  which  is  really  a 
generic  one,  since  he  included  in  the  family  simply  the  two  genera 
Lemaeopoda  and  AnchoreUa.  Heller  ( 1865)  based  his  first  division 
on  the  presence  or  absence  of  maxiUipeds,  his  second  on  the  structure 
of  the  second  maxillae,  and  his  third  on  the  form  of  the  cephalothorax. 
Gerstaecker  ( 1881)  used  the  length  and  thickness  of  the  cephalothorax 
for  his  first  division,  the  separation  or  fusion  of  the  neck  and  body  for 

1  He  called  them  flnt  and  eeoond  maxtlllpeds. 
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the  second  division;  and  the  structure  of  the  attachment  organs  for 
the  third  division. 

Since  Gerstaecker  there  has  been  no  serious  attempt  at  a  revision 
of  the  classification  of  this  family;  though  valuable  suggestions  have 
been  made  by  Neresheimer  ( 1909)  and  others. 

The  following  scheme  of  classification  is  a  combination  of  all  these 
which  have  preceded  it;  with  such  additions  as  more  recent  investi- 
gations demand.  The  most  important  of  these  additions  and  the 
one  thing  which  can  give  the  present  scheme  any  credit;  if  indeed  it 
can  claim  such,  is  the  use  of  the  male.  The  males  are  less  degenerate 
than  the  females  and  the  only  reason  why  they  have  not  hitherto 
been  employed  by  systematists  has  been  the  fact  that  so  few  of  them 
have  been  known.  Neaily  every  investigator  has  called  attention 
to  the  desirability  of  the  male  as  a  basis  of  generic  distinction.  Some 
have  plainly  stated  that  the  ultimate  decision  in  every  question  of 
generic  vahdity  must  rest  with  the  male.  This  being  appreciated 
even  by  those  who  lacked  the  facts  necessary  to  use  it;  it  follows  that 
type  distinctions  among  the  males  ought  to  possess  superior  value 
in  distinguishing  the  genera.  Accordingly;  so  far  as  has  been  pos- 
sible in  the  following  classification;  each  genus  presents  a  certain 
type  of  malC;  which  is  fully  described  and  figured  in  the  genus  diag- 
nosis. To  faciUtate  comparison  these  17  male  types  are  shown  side 
by  side  in  plates  25  to  28,  the  scale  mark  by  the  side  of  each  repre- 
senting one-tenth  of  a  miUimeter. 

TABLE  OV  OBNEBA. 

1.  Maxillipedfl  inside  of  second  m&xillae  and  the  two  close  behind  the  mouth  tube; 
cephalothorax  neither  narrowed  nor  flattened,  in  line  with  the  trunk  or  inclined 
forward Lernaeopodinae,  2. 

1.  Maxillipeds  inside  of  second  maxillae  and  the  two  removed  a  considerable  dis- 
tance behind  the  mouth  tube;  cephalothorax  much  narrowed  and  flattened, 
inclined  backward,  or  arched  doreally Tracheliastinas,  5. 

1.  Maxillipeds  removed  some  distance  behind  the  mouth  tube,  second  maxillae  an 
equal  distance  behind  the  maxillipeds;  cephalothorax  neither  narrowed  nor 
flattened,  in  line  with  the  second  maxillae  and  at  right  angles  to  the  trunk 
axis Bbianellinab,  6. 

1.  Maxillipeds  close  to  the  mouth  tube,  second  maxillae  removed  a  considerable 

distance  behind  them;  cephalothorax  narrowed  and  wormlike,  in  line  with 
the  trunk  axis  or  inclined  backward Clavellinae,  7. 

2.  Second  maxillae  much  longer  than  the  cephalothorax;  the  latter  always  separated 

from  the  trunk  by  a  well-defined  groove  and  often  by  a  sort  of  neck 3. 

2.  Second  maxillae  stout  and  but  little  longer  than  the  cephalothorax;  the  latter 

fused  with  the  body,  without  any  traces  of  separation  or  segmentation 4. 

3.  No  dorsal  carapace  on  the  cephalothorax;  a  genital  process  but  no  anal  laminae, 

posterior  processes,  or  abdomen;  trunk  stout  and  unsegmented. 

Scdmincolay  new  genus,  p.  603. 

3.  A  partial  dorsal  carapace;  no  anal  laminae  or  posterior  processes,  but  a  distinct 

abdomen,  sometimes  segmented;  trunk  also  often  partially  segmented;  male 

type  ^,  pi.  25 Achtheres  Nordmann,  1832,  p.  617. 
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3.  A  distinct  donal  carapace;  second  and  third  thorax  Beg:mentB  more  or  lees  dif  er- 
entiated;  no  genital  process  nor  anal  laminae;  two  posterior  processes  ventral  to 
the  egg  sUings;  male  type  P,  pi.  25 Lemaeopoda  Blainville,  1822,  p.  631. 

3.  A  distinct  dorsal  carapace;  trunk  nnsegmented;  no  genital  process  nor  anal 

laminae;  two  posterior  processes  dorsal  to  the  egg  strings;  male  type  D,  pi.  25. 

Lemaeopodina,  new  genus,  p.  639. 

4.  Fused  head  and  trunk  covered  with  longitudinal  rows  of  knobs  or  tubercles;  male 

unknown Basanistes  Nordmann,  1832,  p.  643. 

4.  Fused  head  and  trunk  smooth,  without  tubercles  or  knobs;  male  type  N^  pi.  28. 

Vanbenedenia  Malm,  1860,  p.  641 

5.  Cephalothorax  distinctly  separated  from  the  trunk;  second  maxillae  united  at  the 

tip  and  furnished  with  a  bulla;  male  unknown. 

TnuMiaatei  Nordmann,  1832,  p.  644. 

6.  Second  maxillae  shorter  than  the  cephalothorax,  three-quarters  fused  and  with 

branching  horns  instead  of  a  bulla;  mouth  tube  depressed;  male  unknown. 

Brtanella,  new  genus,  p.  647. 

6.  Second  maxillae  twice  as  long  as  the  cephalothorax,  entirely  separate  and  with  an 

ordinary  bulla;  mouth  tube  projecting  prominently;  male  unknown. 

ThomsonellOy  new  genus,  p.  649. 

7.  Trunk,  or  second  maxillae,  or  both,  with  deeply  incised,  fimbriate  proceases; 

cephalothorax  in  line  with  the  trunk 8. 

7.  No  fimbriate  processes  on  either  the  trunk  or  the  second  maxillae;  cephalothorax 

inclined  to  the  trunk 9. 

8.  Cephalothorax  short,  thickset,  and  straight;  anterior  fimbriate  processes  on  the 

second  maxillae;  posterior  ones  on  the  posterior  margin  of  the  trunk;  male 
type  G,  pi.  26 Thysanote  Kr^yer,  1863,  p.  650. 

8.  Cephalothorax  long,  slender,  and  curved;  both  sets  of  processes  entirely  separate 

from  the  second  maxillae  and  the  posterior  margin;  male  type  H,  pi.  26. 

ThysanoUlla,  new  genus,  p.  651. 

9.  Cephalothorax  short  and  stout,  in  line  with  the  trunk,  the  two  separated  by  a 

distinct  and  very  narrow  neck;  second  maxillae  entirely  fused,  with  a  bulla; 
no  genital  process,  anal  laminae,  or  posterior  processes;  inale  imknown. 

Cauloxenus  Cope,  1872,  p.  665. 

9.  Cephalothorax  short  and  stout,  flexed  backward;  second  maxillae  entirely  sepa- 
rate, each  ending  in  a  clasping  enlargement;  no  bulla,  genital  process,  or  anal 
laminae;  two  small  posterior  processes,  dorsal;  nude  type  I,  pi.  26. 

Charopinus  Er0yer,  1863,  p.  652. 

9.  Cephalothorax  elongate  and  wormlike,  curved  or  flexed  at  an  angle  with  the 
trunk;  second  maxillae  in  the  form  of  broad  clasping  muscle  bands;  no  bulla, 
genital  process,  or  posterior  processes,  but  an  unsegmented  abdomen  with  anal 
laminae;  male  type  J,  pi.  27 Naobranckia  Hesse,  1863,  p.  657. 

9.  Cephalothorax  elongate  and  wormlike,  flexed  at  an  angle  with  the  trunk;  second 

maxillae  normal  and  furnished  with  a  bulla 10. 

10.  Second  maxillae  short  and  completely  fused,  often  entirely  lacking;  a  genital 
process,  but  no  abdomen  or  anal  laminae,  and  usually  no  posterior  processes.  IL 

10.  Second  maxillae  long  and  separate  to  their  tips;  a  genital  process  and  from  two  to 

six  posterior  processes,  but  no  abdomen  or  anal  laminae 12. 

11.  Second  antennae  imiramose,  turned  down  across  the  frontal  maigin;  first  maxillae 

bipartite;  first  antennae  three-jointed;  male  type  M,  pi.  27. 

Clavdla  Oken,  1815,  p.  666. 

11.  Second  antennae  biramose,  turned  down  across  the  frontal  margin,  ventral  ramoB 

two-jointed;  posterior  processes  sometimes  present;  first  maxillae  bipartite;  first 

anteimae  foiur-jointed;  nude  type,  K,  pi.  27 ClaveUoptia,  new  genus,  p.  686. 
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11.  Second  antennae  biramoee,  turned  down  acroas  the  frontal  maig:in,  ventral  rainus 
unsegmented;  first  maxillae  tripartite;  first  antennae  three-jointed;  male  type 
L,  pi.  27 ClavellodeSf  new  genus,  p.  689. 

11.  Second  antennae  biramose,  projecting  forward,  ventral  ramus  unsegmented;  first 

antennae  very  laige,  four-jointed,  projecting  forward  and  often  armed  with  large 
spines;  first  maxillae  bipartite;  nude  type  E,  pi.  26.  ClavellxM,  new  genus,  p.  693. 

12.  No  posterior  processes;  no  dorsal  carapace;  both  rami  of  second  antennae  unseg- 

mented; male  type  P,  pi.  28 Eubrachiella,  new  genus,  p.  716. 

12.  Two  or  four  posterior  processes;  a  distinct  dorsal  carapace;  exopod  of  second 
antennae  two-jointed 13. 

12.  Six  or  eight  posterior  processes;  no  genital  process;  cephalothorax  flexed  forward, 

not  backward 14. 

13.  Cephalothorax  separated  from  the  trunk  by  a  distinct  groove;  first  maxillae  bipar- 

tite; second  maxillae  with  fingerlike  processes  or  with  a  club-shaped  bulla; 
male  type  O,  pi.  28 ParaJbrachiella^  new  genus,  p.  713. 

13.  No  groove  between  the  cephalothorax  and  trunk;  first  maxillae  tripartite;  second 

maxillae  without  processes  or  with  an  ordinary  button-shaped  bulla;  male  type 
C,  pi.  25 jBrocAte/Za  Cuvier,  1830,  p.  698. 

14.  No  dorsal  carapace;  exopod  of  second  antennae  two-jointed;  second  maxillae  sepa- 

rate to  their  tips;  first  maxillae  bipartite,  palp  with  two  spines;  male  type 

F,  pL  26 Epibrachiella,  new  genus,  p.  715. 

14.  A  distinct  dorsal  carapace;  both  rami  of  second  antennae  imsegmented;  second 
maxillae  completely  fused;  first  maxillae  tripartite,  no  palp;  male  type  R, 
pL  28 Prohradndlaf  new  genus,  p.  716. 

Synonyms, — ^The  mouth  parts  being  diJEcult  to  discern  while  the 
swimming  legs  are  entirely  lacking,  the  old  investigators  were  com- 
pelled to  depend  largely  upon  \he  general  form,  the  external  appear- 
ance, and  the  egg  strings.  These  features  are  changeable  enough  at 
their  best,  but  when  we  reflect  that  practically  every  specimen 
described  by  those  investigators  had  been  preserved  in  strong  alcohol 
we  wonder  that  they  located  so  many  of  them  correctly.  The  alcohol 
warps  and  distorts  the  soft  and  unresisting  tissues,  wrinkles  the 
skin,  changes  or  bleaches  out  the  color,  and  shrinks  the  bodies.  In 
view  of  these  facts  it  is  not  surprising  that  the  same  animal  in  three 
or  four  different  kinds  of  preservation  has  served  as  the  type  of  as 
many  distinct  species  or  even  genera.  In  consequence  there  are  very 
few  of  the  genera  which  do  not  have  at  least  one  synonym,  while  some 
of  them  have  as  many  as  four.  The  following  is  a  list  of  the  synonyms 
as  at  present  recognized: 

Pediculus. — ^Baird  in  his  British  Entomostraca  says:  ''the  first 
notice  taken  of  any  species  appertaining  to  the  genus  [Lemaeopoda] 
was  by  Gisler  in  1761,  who,  in  the  twelfth  volume  of  the  'Acta  Suecica,' 
describes  and  figures  a  species  of  Lemea  found  by  him  on  the  salmon, 
and  which  he  called  'Pediculus  sdlmonis  or  Lax4v^en' " .  There  is 
no  twelfth  volume,  1751,  of  the  Acta  Suecica,  but  in  vol.  12,  1751, 
of  Kongl.  Svenska  Vetenskaps  Academiens  Handlingar,  p.  186,  Nils 
Gissler  described^' '  Lax-lusen,' '  but  did  not  mention  Pedicfulus.  Hence 
the  name  must  be  dropped,  especially  as  it  was  afterwards  used  by 
Ldnnaeus  for  a  genus  of  Epizoa. 
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Schisturus. — ^This  name  was  applied  by  Rudolphi  in  1809  to  a  genus 
of  worms,  and  by  Oken  in  1815  to  a  single  species  of  the  genus  CZa- 
vdla.    In  this  latter  use  it  becomes  a  synonym. 

EiUcmoda, — ^Applied  by  Lamarck  in  1818  to  the  genus  Lemaeopoda; 
but  as  the  type  or  first  species  named  by  Lamarck  imder  his  new 
genus  was  E.  comvta,  which  belongs  to  the  genus  ChandracarUhus, 
established  in  1811,  it  is  evident  that  the  name  can  not  be  used  for 
aLernaeopod. 

AnchoreUa. — ^Proposed  by  Cuvier  in  1830  for  a  single  Lemaean 
which  he  wished  to  establish  as  a  new  genus,  and  afterwards  applied 
by  other  authors  to  the  entire  genus  ClaveHa,  excluding  the  latter 
name.  But  the  name  ClaveUa  had  been  published  by  Oken  in  1815 
and  hence  AnchoreUa  is  either  a  distinct  genus  or  becomes  a  syno- 
njm  (seep.  667). 

Lemaeomyzon. — ^Proposed  by  Blainville  in  1822  for  this  same  g^ius 
ClaveUa,  but  the  latter  had  seven  years'  precedence. 

Hessia. — ^In  1870  Edouard  van  Beneden  pubUsbed  a  paper  *  en- 
titled "  Developpement  des  genres  AnchoreUa,  Lemaeopoda,  BracMeUa, 
et  Heasiay 

No  description  of  this  last-mentioned  genus  is  given,  nor  any 
figures  except  of  the  eggs  and  one  larval  stage.  Beneden  says  of 
it  that  it  approaches  on  the  one  side  ArichoreUa,  which  it  resembles 
in  all  the  phenomena  of  development,  while  on  the  other  hand  it  is 
like  certain  of  the  Chondracanthidae  in  its  external  appearance;  that 
it  is  a  very  common  parasite  along  the  coast  of  Brittany  in  the  gill 
cavity  of  Trigla  lineata.  It  may  be  the  same  species  that  Richiardi 
afterwards  designated  as  AnchoreUa  carusi.  But  he  also  has  given 
us  no  description  or  figures;  hence  both  designations  become  mere 
names  imtil  something  further  is  known  about  them. 

Cestopoda. — Kurz  in  his  admirable  paper  on  the  Lemaeopodidae 
(1877)  described  and  figured  a  new  genus  and  species  which  he  des- 
ignated as  Cestopoda  amplecUns.  But  14  years  before  Hesse  had 
described  a  new  genus  and  species  which  he  called  Naohranchia  cygnir 
formia.  The  two  genera  are  identical,  although  the  species  are  dis- 
tinct, and  hence  Kurz's  name  must  become  a  synonjon  of  that  given 
by  Hesse.* 

Stylophorus. — In  1878  Hesse  published  the  description  and  figures 
of  another  new  genus  and  species  which  he  called  Stylophorus  hippo- 
cephalus.  But  on  examination  this  proves  to  be  the  same  genus  that 
Ki^yer  had  designated  as  Charopinus  in  1863.  Hence  Hesse's  name 
must  become  a  synonym  of  Kj0yer's. 

Thynnicola. — ^Miculicich  in  1904  described  what  he  thought  to  be 
a  new  genus  and  species  under  the  name  Thynnicola  ziegleri,  but  which 

iBoll.  Acad.  Roy.  Bdgiqae,  ser.  2,  toL  29,  p.  223. 
'AmiAles  defl  Sciences  Naturelles,  ser.  4,  vol.  20,  p.  101,  pi.  1. 
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proved  to  be  the  same  that  Cuvier  had  named  BrachieUa  thynni. 
The  f  onner  thus  becomes  a  synonym  of  the  latter  name. 

Subfamily  characters  of  Female, — Cephalothorax  shorter  than  the 
arms,  and  in  Une  with  the  body  or  bent  forward  at  an  angle;  trunk 
plump,  sometimes  with,  sometimes  without,  posterior  processes,  but 
often  showing  more  or  less  distinct  segmentation;  a  genital  process  in 
some  genera  but  no  anal  laminae;  second  maxillae  outside  of  maxilli- 
peds  and  the  two  dose  behind  the  base  of  the  mouth  tube;  the 
maxillae  united  only  at  the  tips,  sometimes  entirely  separate;  bulla, 
when  present,  of  the  ordinary  type;  egg  strings  usually  short  and 
plump. 

Male. — Cephalothorax  separated  by  a  well-marked  groove  from  the 
body,  which  is  often  segmented;  anal  laminae  present  and  usually 
directed  backward;  second  antennae  biramose  and  armed  with  a  claw. 

SALMINCOLA,  new  genus. 

Generic  Characters  of  Female, — Cephalothorax  short,  stout,  and 
inclined  at  an  angle  to  the  body  axis;  separated  from  the  trunk  by 
a  groove,  but  with  no  definite  waist;  no  dorsal  carapace;  trunk  short 
and  stout,  often  flattened  dorso-ventrally,  with  no  signs  of  seg- 
mentation; no  abdomen,  anal  laminae,  or  posterior  processes;  a  small 
transparent  genital  process  is  present  in  the  young  female  and  often 
in  the  adult.  First  antennae  indistinctly  three-jointed,  usually 
showing  no  segmentation;  second  antennae  biramose,  both  rami  one- 
jointed,  the  endopod  larger  than  the  exopod ;  first  masdllae  tipped  with 
three  spines  and  without  a  palp;  second  maxillae  short  and  stout, 
joined  at  the  tip  by  a  button  or  mushroom-shaped  bulla,  often 
joined  also  at  the  base  around  the  back  of  the  thorax,  forming  a  pah: 
of  ''shoulders;"  maxillipeds  with  a  stout  basal  joint  and  a  slender 
terminal  claw;  egg  strings  usually  long  and  slender,  eggs  small  and 
numerous. 

Generic  chanbders  of  male. — Size  small  (0.60  ynm.) ;  cephalothorax 
about  the  same  length  as  the  trunk,  the  two  bent  into  the  form  of  a 
semicircle;  no  dorsal  carapace;  trunk  a  little  stouter  than  the  ceph- 
alothorax and  indistinctly  segmented,  with  a  pair  of  short  cmal 
laminae  curved  dorsally;  no  abdomen;  first  antennae  three-jointed; 
second  antennae  biramose,  the  exopod  (ventral  ramus)  uncinate; 
second  maxillae  and  maxillipeds  each  three-jointed,  attached  to  the 
concave  margin  of  the  semicircle  at  the  center,  their  tips  reaching 
the  same  level  as  the  tips  of  the  antennae  aad  the  anal  laminae; 
maxillipeds  stouter  than  the  second  maxillae  and  attached  inside 
the  bases  of  the  latter. 
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Type. — SaimincoJa  salmoneaiLemaea  salmonea  Gissler). 

(Salmincola,  Salmo,  the  host  family  and  incola,  a  dweller.) 

Remarks, — ^This  new  genus  differs  from  Lemaeopoda  in  the  absence 
of  a  dorsal  carapace  on  the  cephalothorax,  in  the  fact  that  the  first 
thorax  segments  are  not  differentiated,  in  the  absence  of  posterior 
processes  and  a  palp  on  the  first  maxillae,  and  in  the  presence  of  a 
genital  process.  From  Lemaeopodina  it  may  be  distinguished  by  the 
absence  of  a  dorsal  carapace,  posterior  processes,  and  the  palp  on  the 
first  maxillae,  by  the  presence  of  a  genital  process,  and  by  the  structure 
of  the  maxillipeds. 

From  Achtheres  it  may  be  separated  by  the  configuration  of  the 
top  of  the  head  (see  figs.  19  and  69),  by  the  absence  of  a  neck  and 
abdomen,  by  the  presence  of  a  genital  process,  and  by  the  form  of  the 
second  antennae,  which  are  folded  across  the  front  of  the  head  in 
AcJUheres,  but  are  carried  straight  forward  in  Sdlndncola. 

The  only  male  of  the  genus  thus  far  discovered  is  that  of  edvxirdsU 
which  has  recently  been  described  and  figured  by  Fasten.* 

It  shows  a  much  closer  relationship  to  AcMheres  than  to  Lemae^ 
opoda,  but  may  be  distinguished  by  its  smaller  size,  by  the  curvature 
of  the  cephalothorax  and  trunk,  and  by  the  struct\u:e  of  the  second 
antennae. 

TABLE  OV  8PBCIB8. 

1.  Body  two  or  three  times  as  long  as  the  cephalothorax  and  much  wider,  flattened 
dorso-ventrally  and  not  inflated 2- 

1.  Body  and  cephalothorax  of  about  the  same  length,  trunk  wider  and  considerably 

inflated,  sometimes  spherical;  arms  much  shorter  than  the  trunk  and  with  a 
petioled  bulla 7. 

2.  Cephalothorax  as  wide  or  wider  than  long  and  nearly  in  line  with  the  trunk 3. 

2.  Cephalothorax  much  longer  than  wide  and  at  right  angles  to  the  trunk  axis 6. 

3.  Arms  straight  and  considerably  longer  than  the  trunk 4. 

3.  Arms  more  or  less  curved  and  shorter  than  the  trunk 5. 

4.  Bulla  funnel-shaped;  two  chitinous  appendages  between  the  bases  of  the  first 

maxillae alpina  ( Olsson) ,  1877 . 

4.  Bulla  mushroom-shaped;  body  much  flattened,  thinner  posteriorly  than  anter- 
iorly  caltfamienM  (Dana),  1852,  p.  605. 

4.  Bulla  orbicular  with  a  long  petiole;  maxillipeds  lazge  and  stout,  without  accessory 

spines .carpionis  (Kr0yer),  1837,  p.  606. 

5.  Bulla  scoopHshaped,  with  its  concave  ventral  surface  appHed  to- the  outside  of  the 

gill  filament;  maxillipeds  with  accessory  peg  on  ventral  surface  of  basal 
joint salmonea  (Gissler),  1751,  p.  607. 

5.  BiiUa  pear-diaped;  maxiUipeds  with  a  minute  tooth  on  the  inner  margin  of  terminal 

joint coregonorum  (Kessler),  1868. 

6.  Bulla  mushroom-shaped  and  petioled,  arms  longer  than  the  trunk;  maxillipeds 

plainly  visible,  with  a  laige  papilla  on  the  basal  joint 

sisamet  (Smith),  1874,  p.  608. 

6.  Bulla  mushroom-shaped  and  petioled;  anns  longer  than  the  trunk  and  covered 

with  a  '* vagina;"  maxillipeds  concealed  between  the  arms  and  without 

papillae lotae  (Olsson),  1877. 


>  BloL  BtiU.,  vol.  37,  p.  U«^  lOl.  1-4. 
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6.  Bulla  globular  and  sessile;  arms  much  shorter  than  trunk;  maxillLpeds  plainly 
visible,  very  large,  destitute  of  claws;  trunk  contracted  anteriorly  into  a 
neck •. maraende  (Olason),  1877. 

6.  Bulla  spherical  and  sessile;  arms  longer  than  trunk;  maxillipeds  plainly  visible, 

slender,  bearing  claws;  trunk  spool-shaped  and  much  elongated. 

extensa  (Eessler),  1868. 

7.  Dorsal  outline  of  head  elongate  with  concave  sides;  maxillipeds  with  accessory 

spines  on  basal  or  terminal  joints,  or  both 8. 

7.  Dorsal  outline  of  head  broadly  ovate  with  convex  sides;  maxillipeds  without 

accessory  spines  and  often  without  claws 10. 

8.  Bulla  mushroom-shaped  with  enlarging  pedicel;  maxillipeds  plainly  visible,  but 

only  reaching  the  base  of  the  mouth  tube;  first  maxillae  with  palp. 

ethvardgii  (Olsson),  1869,  p.  609. 
8.  Bulla  conical  with  enlarging  pedicel;  maxillipeds  visible  and  reaching  anterior 
maigin  of  head;  first  maxillae  without  a  palp  and  with  2  setae. 

oquassat  new  species,  p.  611. 

8.  First  maxillae  without  a  palp  but  with  3  terminal  setae;  maxiUipeds  of  varying 

lengths 9. 

9.  Bulla  mushroom-shaped  with  two  distinct  pedicels;  maxillipeds  whoUy  visible. 

with  a  laige  spine  on  the  basal  joint;  ^g  tubes  widely  separated  at  their  base, 

Ucauliculata  (Wilson),  1908,  p.  6*12. 
9.  Bulla  mushroom-shaped,  only  one  pedicel;  maxillipeds  partly  hidden;  no  spine 
on  basal  joint;  egg  tubes  close  together  at  their  base. 

falculata  (Wilson),  1908,  p.  613. 
9.  Bulla  club-shaped,  five  times  as  long  as  wide;  maxillipeds  completely  hidden 
between  the  arms;  the  latter  short  and  much  swoUen. 

ihyTnaUi(KeeBler),  1868,  p.  613. 

10.  No  terminal  claws  on  maxillipeds;  egg  tubes  turned  forward  and  curled  against 

the  trunk;  diameter  of  bulla  much  greater  than  that  of  the  arms 11. 

10.  Small  terminal  claws  present  on  maxillipeds;  egg  tubes  long  and  slender  and  in 

normal  position ;  diameter  of  bulla  about  the  same  as  that  of  the  arms 12. 

11.  First  antennae  two-jointed ;  exopod  of  second  pair  a  segmented  papilla;  first  maxillae 

short  and  stout;  toothed  edge  of  mandible  continuous  and  uninterrupted. 

inermU  (Wilson),  1911,  p.  614. 

11.  First  antennae  unsegmented;  exopod  of  second  pair  a  claw;  first  maxillae  long  and 

slender;  toothed  edge  of  mandible  with  a  wide  gap  near  the  center. 

extumescens  (Gadd),  1901. 

12.  Cephalothorax  in  line  with  trunk;  basal  joint  of  maxiUiped  very  slender;  exopod 

of  second  antenna  distinctly  jointed;  no  accessory  spine  on  maxillipeds. 

arcturi  (Miers),  1877. 
12.  Cephalothorax  at  an  obtuse  angle  with  trunk;  basal  joint  of  maxiUipeds  stout  and 
armed  with  accessory  spine;  exopod  of  second  antenna  not  jointed. 

heani  (Wilson),  1908,  p.  615. 
12.  Cephalothorax  at  right  angles  to  trunk;  bases  of  arms  forming  a  pronounced  hump 
across  back  of  head;  terminal  claw  of  maxillipeds  large. 

gibber  (Wilson),  1908,  p.  615. 
12.  Cephalothorax  at  right  angles  to  trunk;  no  pronounced  hmnp;  no  claw  on  maxil- 
lipeds  carpenteri  (Packard),  1874,  p.  616. 

SALBONCOLA  CAUFOKNIBNSIS  (Dana). 

Lemaeopoda  califomiemis  Dana,  1852,  p.  1379,  pi.  96,  figs,  la  and  15. 

Plate  29,  figs.  16  and  17. 

Host  and  record  of  specimens. — Several  females  were  taken  from 
the  body  of  a  salmon  (Oncorhyn^ch/ua)  in  the  Elamath  River,  Cali- 
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fomia,  by  the  Wilkes  Exploring  Expedition.  Four  females  were 
collected  by  Dr.  B.  W.  Evermann  from  the  gills  of  Oncarhynchus 
nerka  at  the  inlet  of  Big  Payette  Lake,  Idaho,  September  27,  1894. 
These  were  identified  by  G.  G.  Gurley,  and  from  them  he  obtained  the 
measurements  given  below.  Unfortunately  none  of  these  speci- 
mens appear  in  the  United  States  National  Museum  coUection.^ 

Specific  characters  of  female, — Cephalothorax  in  line  with  the  trunk 
axis,  triangular  in  outline,  one-third  the  length  of  the  trunk,  nearly 
twice  as  wide  as  long,  with  rounded  comers.  Trunk  elliptical,  at 
the  center  nearly  twice  as  broad  as  the  head,  drawn  to  a  rounded 
point  posteriorly  between  the  egg  strings.  In  lateral  view  both  the 
head  and  the  trunk  are  flattened  into  a  continuous  straight  line  on 
the  ventral  surface,  but  very  convex  dorsally.  The  trunk  is  thickest 
anteriorly  and  the  cephalothorajt  posteriorly,  and  each  tapers  lapidfy 
toward  the  opposite  extremity.  Egg  strings  slender,  cylindrical, 
and  one-half  longer  than  the  trunk;  eggs  in  8  or  10  longitudinal  rows, 
about  30  in  a  row.  Second  maxillae  short  and  stout  and  much 
wrinkled,  joined  to  the  bulla  by  a  long  and  slender  pedicel;  bulla 
mushroom-shaped,  its  diameter  considerably  greater  than  that  of  the 
maxillae  themselves;  maxiUipeds  short  and  slender. 

Male. — Unknown. 

Color  ( preserved  material) ,  a  uniform  grayish  white.  Total  length, 
3.'5  mm.;  breadth,  2.8  mm.;  length  of  arms,  2.72  mm.;  length  of 
bulla  pedicel,  0.95  nun.;  length  of  egg  strings,  4.36  rum. 

(calif omiensis,  from  the  locality  in  which  it  was  found). 

Remarks. — In  support  of  his  identification  Gurley  notes  the  fact 
that  Oncorhynchus  nerJca,  from  which  Doctor  Evermann  obtained  his 
specimens,  is  the  species  which  occurs  in  the  Elamath  River,  where 
Dana's  types  were  found.  The  species  seems  to  be  a  valid  one, 
although  there  are  no  specimens  of  it  now  available.  For  this  reason 
and  because  Dana's  figures  are  not  readily  accessible  they  are  repro- 
duced here  (pi.  29,  figs.  16  and  17)  somewhat  enlarged,  but  other- 
wise just  as  he  published  them. 

SALBSm COLA  CARPIOIflS  (Kx^yw). 
Lemaeopoda  carpionia  Er0yer,  1837,  p.  2d8,  pi.  2,  5g.  6. 

RemarJcs. — ^Er0yer  distinguished  this  species  from  salmonea  as 
follows,  a  distinction  which  Bassett-Smith  and  others  have  tried  to 
set  aside. 

Salmonea,  head  small,  lees  than  a  fourth  the  length  of  the  animal,  subtriangular,  of 
the  same  length  and  width,  directed  straight  forward  or  a  little  backward.  Arms 
elongate,  equaling  or  exceeding  the  length  of  the  tnmk  and  making  an  obtuse  angle 
with  it;  bulla  recumbent,  depressed,  oval,  yellow,  subcartilaginous,  and  without  a 
pedicel.  External  egg  sacks  short,  slender,  almost  fiUform,  with  two  transverse  series 
of  eggs  at  the  most. 

1  Eight  females  have  since  been  token  from  the  same  host  and  locality;  they  have  received  Cat.  Na 
43563,  U.8.N.M.,  and  wiU  be  more  ftilly  deecribed  latar. 
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Carpionis,  head  laige,  more  than  a  fourth  the  length  of  the  animal,  ovate,  much 
longer  than  wide,  making  with  the  trunk  a  right  angle  or  one  a  little  acute.  Arms 
ehorter  than  the  trunk,  often  pressed  against  the  surface  of  the  underlying  segment; 
bulla  large,  orbicular,  very  convex,  black,  homy,  with  an  elongate  and  slei^der  ped- 
icel.    External  egg  sacks  of  medium  size  with  three  or  four  transverse  rows  of  eggs. 

In  Kj0yer's  figures  there  are  also  decided  differences  in  the  struc- 
ture of  the  maxiUipeds  and  second  antennae;  which  make  his  specific 
distinction  a  vaUd  one,  and  accordingly  the  two  species  have  both 
been  placed  in  the  new  genus  Salmincola. 

SALMIN COLA  SALMOIISA  (Gtetor). 

Plate  29,  figs.  18  to  22. 

LaX'lusen,  Lemaea  salmonea  Gibsler,^  1751,  p.  185,  pi.  6,  figs.  1-5. 
Lemaea  salmonea  Linnaeus,  1761,  p.  509,  No.  2102. 
Sckisturus  salrrumeua  Okbn,  1816,  p.  183. 
Entomoda  salmonea  Lamarck,  1818,  p.  686. 
Lemaeopoda  salmonea  BLAn^ynxE,  1822,  p.  443. 

Host  and  record  of  specimens. — ^Three  females  with  egg  strings  from 

the  gills  of  a  salmon  at  Bamffshire,  England,  were  obtained  by  ex-. 

change  from  Canon  A.  M.  Norman,  and  are  numbered  8339,  U.S.N.M. 

A  second  lot  of  six  females  was  obtained  by  R.  Hitchcock  from 

the  gills  of  salmon  in  England  and  is  numbered  39608,  U.S.N.M. 

Specific  characters  of  female. — Cephalothorax  short  and  stocky, 
three-lobed  in  dorsal  view,  being  enlarged  posteriorly  through  the 
bases  of  the  second  maxillae;  separated  from  the  trunk  by  a  distinct 
groove;  no  dorsal  carapace.  Trunk  a  flattened  ovoid  or  pyriform, 
narrowed  anteriorly  into  a  short  neck,  considerably  enlarged  and 
often  somewhat  three-lobed  posteriorly,  with  a  minute  genital  process 
at  the  center  of  the  median  lobe;  no  abdomen,  anal  laminae,  or  pos- 
terior processes. 

First  antennae  short  and  tipped  with  a  minute  spine;  no  external 
indication  of  segmentation.  Second  antennae  biramose;  exopod 
longer  and  larger  than  the  endopod  and  tipped  with  a  large  cm^ed 
spine  and  two  or  three  smaller  ones;  both  rami  one-jointed. 

First  maxillae  slender  and  tipped  with  three  small  jointed  setae, 
no  palp;  second  maxillae,  including  the  bulla,  the  same  length  as,  or 
slightly  shorter  than,  the  entire  body,  joined  at  the  tip  to  a  large 
ovate  bulla,  sometimes  by  a  single  pedicel,  sometimes  by  two  dis- 
tinct pedicels.  Bulla  as  wide  as  both  maxillae  together,  concave 
ventrally,  convex  dorsally,  thickened  and  projecting  back  of  the 
pedicel  along  the  proximal  margin.  This  bidla  is  turned  down  so 
that  its  long  axis  is  parallel  with  that  of  the  maxillae  and  its  concave 
ventral  surface  is  appUed  to  the  outside  of  the  gill  filament,  instead 
of  being  buried  in  its  tissue. 

MaxiUipeds  with  a  stout  basal  joint  and  a  short,  slender,  cm^ed 
claw;  the  latter  with  an  accessory  spine  near  the  center  of  its  inner 

>Koiigl.  Syeoska  VetenakAps  Aoademiens  Handlingar,  vol.  12. 
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margin;  the  former  with  a  short  and  stout  spine  or  peg  on  its  ventral 
surface  near  the  base  of  the  terminal  claw.  This  spine  is  not  in  line 
with  the  terminal  claw  but  the  latter  shuts  past  it  dorsally. 

Male. — Unknown.  Color  a  imiform  yellowish-white;  bulla  bluish 
or  light  purple.  Total  length  (without  egg  strings)  7  to  8  mm.; 
breadth,  3  mm.;  length  of  arms,  5  mm.;  of  bulla,  1.5  mm.;  of  egg 
strings,  6  mm. 

(jsaLmoneay  of  or  pertaining  to  salmon). 

Remarks. — ^This  species  has  been  described  by  so  many  authors 
that  very  little  is  left  to  be  added.  Attention,  however,  is  called 
to  the  fact  that  the  median  projection  at  the  posterior  end  of  the 
body  is  not  an  abdomen  but  a  genital  process  like  that  in  ClaveUa. 
Also  the  "two  apical  knobs"  mentioned  by  some  authors  are  really 
spermatophores  (see  fig.  22).  The  bulla  is  very  peculiar  in  its  appli- 
cation to  the  ^  filament,  as  well  as  in  its  ^ape  and  orientation. 
The  peculiar  pattern  of  the  dorsal  surface,  of  the  head  is  a  good  char- 
acteristic of  the  species,  and  this  with  the  bulla  affords  a  ready 
means  of  identification.  These  points,  together  with  the  peg  on  the 
maxiltipe4s,  are  the  chief  reasons  for  presenting  the  figures  here  given. 

SALMINCOLA  SISCOWBT  (Smim). 
Plate  30,  figs.  23  to  29. 
Lemaeopoda  Hscowet  Smtth,  1874,  p.  664,  pL  3,  figs.  15-16. 

Host  and  record  of  specimens. — Seven  adult  females  with  egg 
strings  were  taken  from  the  giUs  of  Oristivomer  namayctLsh  siscowd 
at  Outer  Island,  Lake  Superior,  by  J.  W.  Milner.  They  are  num- 
bered 39597,  U.S.NJkl.  and  are  labeled  in  Professor  Smith's  hand- 
writing ^*  Lemaeopoda  siscowet  Smith,  Cotypes." 

Specific  chanLcters  of  female. — Cephalo  thorax  ovate,  flattened  dorso- 
ventraJly,  coming  to  a  rather  sharp  point  anteriorly,  and  thickened 
posteriorly  through  the  bases  of  the  arms  so  that  it  overhangs  con- 
siderably the  trunk,  from  which  it  is  separated  by  a  very  distinct 
groove.  Dorsally  the  cephalothorax  is  strongly  arched,  while  ven- 
trally  the  large  maxiUipeds  stand  out  prominently,  like  an  under  jaw. 
Trunk  pear-shaped,  considerably  narrowed  anteriorly,  but  not  form- 
ing a  distinct  neck;  only  a  Uttle  longer  than  wide,  with  obscure  seg- 
mentation grooves  on  the  ventral  surface;  strongly  arched  dorsally 
and  truncated  posteriorly,  but  ventrally  extending  a  little  back  of 
the  bases  of  the  egg  strings. 

The  latter  are  cylindrical  and  as  long  as  the  entire  body  or  longer; 
eggs  in  6  or  7  longitudinal  rows,  much  twisted,  about  30  eggs  in 
each  row. 

First  antennae  of  medium  length  and  tipped  with  2  or  3  minute 
spines,  but  very  obscurely  segmented;  second  pair  biramose,  the 
exopod  one-jointed,  longer  than  the  endopod,  enlarged  a  little  at 
the  tip  and  armed  with  a  few  straggling  spines;  the  endopod  two- 
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jointed,  the  basal  joint  swollen  into  a  large  ventral  knob  armed  with 
spines  and  similar  to  the  one  in  Sdlmincola  edwardaii  (p.  610);  the 
terminal  joint  narrow  and  palplike  and  tipped  with  a  single  fleshy 
point  on  the  margin  next  to  the  exopod.  There  is  also  a  knob  on 
the  outer  surface  of  the  basal  joint,  close  to  the  base  of  the  endopod 
which  projects  strongly  and  is  armed  with  curved  spines.  Mandible 
stout,  broadened  toward  the  base  and  curved,  armed  with  four  large 
distal  teeth,  which  are  curved  and  bluntly  pointed,  and  one  small, 
sharp  proximal  tooth.  First  maxillae  short  and  slender,  tipped  with 
two  conical  spines  and  without  a  palp;  second  maxillae  as  long  as, 
or  even  considerably  longer  than,  the  trunk,  slender,  nearly  straight, 
and  a  trifle  enlarged  at  the  tips.  Bulla  mushroom-shaped,  its  diam- 
eter almost  three  times  that  of  either  arm,  its  pedicel  long,  large, 
and  inflated  at  the  distal  end.  Maxillipeds  of  medium  size,  the  ter- 
minal joint  curved  and  tipped  with  a  short  curved  claw  and  an 
inner  minute  spine;  the  basal  joint  with  a  large  papilla  on  its  ven- 
tral surface,  which  is  terminated  by  two  small  papillae,  each  bearing 
a  spine  which  seems  to  be  retractile. 

Color  (preserved  material)  a  xmiform  yellowish-white. 

Total  length  (excluding  egg  strings),  7  mm.  Length  of  cephalo- 
thorax,  2.8  mm.;  of  trunk,  4.2  mm.;  of  second  maxillae  (including 
bulla),  8  mm.;  of  egg  strings,  7  mm.     TVidth  of  trunk,  2.8  mm. 

(siscowetf  Indian  name  of  host). 

Male.  — Unknown. 

Remarks. — This  species  was  described  and  figured  by  Smith  in  1874 
and  has  not  since  been  seen  by  any  investigator.  Forttmately,  some 
of  Smith's  original  specimens  have  been  preserved  in  the  United  States 
National  Museimi,  and  from  them  the  present  description  and  figures 
have  been  taken.  There  is  practically  little  to  add  to  Smith's  excel- 
lent description,  but  the  second  antennae  and  first  maxillae  are  here 
figured,  both  of  which  present  specific  characters.  These,  with  the 
peculiar  outline  of  the  top  of  the  head,  and  the  equally  peculiar 
papilla  on  the  maxillipeds,  distinguish  this  species  from  all  others. 

8AIMINCOLA  XDWARDSD  (OlMoa). 
Plate  30,  figs.  30  to  35. 

Lemaeopoda  salmonea  Mayor,  1824,  p.  24.     . 

Baaamstes  adlmonea  Mn<NB  Edwards,  1840,  p.  509,  pi.  41,  fig.  3. 

Lemaeopoda  edwardni  Olsson,  1869,  p.  36.— Wriobt,  1882,  p.  246,  pi.  1,  figs.  1-11. 

Lemaeopoda  fontinalis  Sioth,  1874,  p.  663,  pi.  3,  figs.  12-14. 

Host  and  record  of  spedrnens. — ^Twenty-five  adult  females  were  ob- 
tained from  the  ^lls  of  brook  trout,  Salvdirms  forUindlis,  at  the 
State  hatcheiy  at  Wild  Rose,  Wisconsin,  and  have  recdved  the 
number  43574,  U.S.N.M.  A  second  lot  of  ten  females  were  taken 
from  the  gills  of  the  same  host  at  Caledonia,  New  York,  and  are 
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numbered  39587,  U.S.N.M.  Three  females  were  taken  from  brook 
trout  at  Sleepy  Creek,  Houghton,  Michigan,  Aug.  30,  1905,  by 
T.  T.  Hankinary,  and  are  numbered  43577,  U.S.NJM!.  There  are  two 
females  probably  belonging  to  this  species,  which  are  labeled  ''Lake 
Superior.  U.  S.  Lake  Survey.  S.  I.  Smith,  1871,"  but  the  speci- 
mens are  so  shriveled  in  the  alcohol  as  to  m&ke  the  identification 
uncertain. 

Smith  also  described  as  a  new  species  (Lemaeopoda  fandndlis) 
specimens  found  upon  brook  trout  at  Norway,  Maine,  in  A.  B. 
Crockett's  hatcheiy,  which  are  undoubtedly  the  same  as  the  present 
species. 

Gurley  in  his  manuscript  reports  a  number  of  specimens  from  brook 
trout  in  the  ponds  of  the  U.  S.  Fish  Commission  Station,  Northville, 
Michigan,  which  he  collected  April  26, 1894,  during  a  severe  epidedcdc 
which  killed  many  of  the  fish.  Specimens  were  also  sent  to  the 
United  States  National  Museum  May  16, 1911,  from  trout  in  a  small 
brook  at  South  St.  Paul,  Minnesota,  by  Marshall  E.  Humphrey,  of  the 
Einnickinic  Fisherman's  Association.  These  were  identified  by  the 
present  author  and  returned  to  Mr.  Humphrey. 

Specific  characters  of  female. — Cephalothorax  inclined  at  an  an^e 
of  about  45^  to  the  trunk  axis,  elongate-triangulate,  broadest  across 
the  posterior  margin,  narrowing  to  a  rounded  point  anteriorly,  two- 
thirds  as  long  as  the  trunk,  and  separated  from  it  by  a  well-defined 
groove  and  by  the  ridge  formed  by  the  basds  of  the  second  maxillae. 
Trunk  pear^aped,  narrowed  anteriorly  where  it  joins  the  cephalo- 
thorax, but  without  a  definite  neck;  flattened  on  the  ventral  surface, 
strongly  convex  dorsally ;  no  anal  laminae  or  posterior  processes,  but 
in  all  the  younger  and  in  some  of  the  adult  specimens  there  is  a  small 
genital  process.  Egg  strings  short  and  stout,  rarely  longer  than  the 
trunk;  e^s  of  good  size,  arranged  in  4  or  5  longitudinal  rows,  from 
12  to  15  e^s  in  each  row.  First  antennae  short,  nearly  the  same 
diameter  throughout,  tipped  with  two  or  three  minute  spines  and 
showing  no  traces  of  segmentation.  Second  antennae  biramose,  the 
exopod  rounded  and  unsegmented,  covered  on  the  outer,  and  a  part 
of  the  terminal,  margin  with  short  spines  curved  inward;  the  endopod 
two-jointed,  the  basal  joint  swollen  on  its  ventral  and  lateral  margins 
into  a  roimded  knob  covered  with  short  curved  spines,  the  terminal 
joint  much  narrower  than  the  basal,  palp-like,  and  terminating  in  two 
fleshy  points.  Mandibles  relatively  short  and  stout,  the  distal  third 
armed  with  5  or  6  curved  teeth  without  any  secondary  teeth.  First 
maxillae  short  and  rather  stout,  terminating  in  one  (Wright)  or  two 
curved  spines,  the  palp  flask-shaped,  shorter  than  the  maxilla,  and 
terminating  in  one  or  two  (Wright)  curved  spines.  Second  maxillae 
(excluding  the  bulla)  about  the  same  length  as  the  fused  trunk,  the 
same  diameter  throughout,  and  extending  around  the  back  of  the 
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head  to  fonn  a  thick  collar  or  ridge.  Bulla  mushroom-Bhaped,  one- 
third  as  long  and  nearly  twice  the  diameter  of  the  maxillae,  with  a 
conical  pedicel.  None  of  these  specimens  showed  the  bilateral  char- 
acter spoken  of  by  Wright  (1882,  p.  248).  Maxillipeds  three-jointed, 
the  two  basal  joints  considerably  swollen,  the  terminal  joints  tapering 
strongly,  the  daw  minute  and  curved. 

Color  (preserved  material)  a  imiform  grayish-white. 

Total  length  (without  egg  strings),  4.35  mm.  Length  of  trunk, 
2.5  mm.;  of  arms  and  bulla,  2.85  mm.;  of  egg  strings,  2.5  to  4.5  mm. 

(edwardsiiy  to  Milne  Edwards). 

Specific  characters  of  male. — Since  this  is  the  only  male  known  in 
the  genus  the  specific  characters  are  the  same  as  the  generic  (p.  603). 

Remarks. — This  species  was  first  described  by  Mayor  in  1824  under 
the  name  Lemaeopoda  sdlmonea,  because  he  believed  it  to  be  the 
same  as  the  species  which  Gissler,  Linnaeus,  and  Blainville  had  pub- 
lished under  that  name.  Milne  Edwards  in  1840  assigned  Mayor's 
species  to  the  genus  Basanistes,  while  he  retained  Gissler's  species  in 
the  genus  Lerruieopoda.  In  1869  Olsson  changed  the  species  back 
again  to  the  genus  Lemaeopoda,  but  confirmed  Milne  Edwards's 
opinion  that  it  was  not  the  same  as  the  salnumea  of  Linnaeus.  Ac- 
cordingly, he  proposed  the  new  name  edwardsii  for  it,  and  it  has  been 
thus  known  ever  since.  From  the  descriptions  and  figures  of  these 
various  authors  there  seems  to  be  no  reasonable  doubt  that  the 
form  found  in  Europe  is  identical  with  that  on  the  American  trout. 
Attention  is  called  especially  to  the  form  of  the  bulla,  the  hump 
joining  the  bases  of  the  arms,  the  second  antennae,  and  the  maxilli- 
peds as  the  distinguishing  characters  of  the  species. 

8ALMINCOIA  OQUASSA,  new  ^Mlei. 
Plate  31,  figs.  36  to  40. 

Host  and  record  of  Sfedraens. — Five  females  with  ^gg  strings  were 
obtaiQed  from  blue-back  trout,  Sdhdinus  oquassa^  at  Rangeley  Lakes, 
Maine,  Nov.  27, 1884,  by  Prof.  L.  A.  Lee,  of  Bowdoin  CoU^e.  They 
are  numbered  39604,  U.S.N.M.  One  of  them  has  been  selected  to 
serve  as  the  type  of  the  new  species  and  is  numbered  43578,  U.S  J^  Jii, 
They  were  attached  to  the  inside  of  the  operculum  of  the  trout. 

Specif/^  characters  of  female. — Cephalothorax  narrow  and  much 
longer  than  wide,  forming  with  the  trunk  a  crescent  or  semicircle. 

Trunk  pearnshaped,  strongjiy  narrowed  anteriorly  but  without  a 
definite  neck;  squarely  truncated  posteriorly.  Egg  strings  consider- 
ably shorter  than  the  trunk  and  rather  plump,  slightly  curved  and 
attached  to  the  body  not  by  their  ends  but  on  one  side  near  the  end, 
so  that  they  project  both  forward  and  backward  ^gs  laige,  ar- 
ranged in  5  rows,  about  10  in  each  row. 


Digitized  by  VjOOQIC 


612  PR0CEEDTNG8  OF  THE  NATIONAL  MUSEUM.  toi^47. 

First  antenae  minute,  only  two  joints  visible,  the  tenninal  one 
armed  with  a  single  small  spine.  Second  pair  large  and  stout,  the 
basal  portion  definitely  two-jointed;  the  endopod  weU  rounded^  one- 
jointed  and  aimed  with  numerous  short  and  sharp  spines;  the  exo- 
pod  two-jointed  and  tipped  with  two  lai^er  and  blunter  spiaes. 
First  masdllae  quite  small,  set  weQ  up  on  the  mouth-tube,  and  tipped 
with  two  short  and  stout  spines.  Second  maxillae  stout,  quite 
straight,  and  joined  at  the  tip  to  a  conical  buUa  whose  length  and 
diameter  are  about  equal  to  that  of  the  arms  themselves.  Maxilli- 
peds  reaching  the  extreme  tip  of  the  mouth-tube,  rather  slender, 
ending  in  a  curved  claw  with  a  tiny  spine  at  its  base;  the  second  joint 
also  carries  on  its  ventral  surface  a  i^ort  process  armed  with  a  bhmt 
spine. 

Male. — ^Unknown. 

Color  (preserved  material)  a  uniform  brownish-white. 

Total  length  (without  e^  strings),  4.25  mm.  Length  of  trunk, 
2.5  mm;  of  arms,  3  mm.;  of  e^  strings,  2  mm.  Width  of  trunk, 
1.75  mm.;  of  egg  strings,  0.66  mm. 

(oquassaj  the  specific  name  of  the  host.) 

Remarks. — ^The  above  specimens  were  found  in  a  collection  sent 
to  the  Museum  by  Professor  Lee.  They  are  somewhat  shrunken,  but 
show  unmistakably  that  they  do  not  belong  to  any  known  species 
and  accordingly  are  used  as  the  types  of  a  new  species. 

They  are  most  closely  related  to  dpina  and  edwa/rdsii,  from  which 
they  can  readily  be  distinguished  by  the  much  greater  length  of  the 
maxillipeds  and  by  the  details  of  the  second  antennae. 

SALMINCOIA  BICAUUCULATA  (Wilna). 
Plate  31,  fi0i.  41  and  42. 
Lemaeopoda  bieauliculaia  Wilbov,  1908,  p.  472,  pi.  82. 

Host  and  record  of  specimens. — ^Three  females  were  taken  from  the 
tips  of  the  gill  filaments  of  the  Dolly  Yarden  trout^  Sohdinus  m/drna^ 
at  Bering  Island  by  Gov.  N.  Grebnitzky.  These  were  made  the 
types  of  the  species  and  were  numbered  38594,  U.S.N.M. 

Two  females  were  obtained  by  Dr.  L.  Stejneger  at  Bering  Island  in 
1882,  from  an  unknown  host.  These  are  Cat.  No.  8453,  U.S.N3f. 
A  single  female  was  taken  from  a  'Hrout"  at  Mapleton,  Oregon,  by 
Dr.  S.  E.  Meek  in  1896,  and  is  Cat.  No.  38575,  U.S.N.AI. 

Remarks. — ^This  species  was  fully  described  and  figured  in  1908. 
It  may  be  recognized  by  the  two  pedicels  of  the  bulla,  by  the  wide 
separation  of  the  bases  of  the  e^  strings,  by  the  peculiar  pattern  of 
the  doiBal  surface  of  the  head,  and  by  its  attachment  to  the  tips  of 
the  gill  filaments.  Two  figures,  one  of  them  new,  are  introduced 
here  for  comparison. 
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SAIMINCOLA  FALCULATA  (Wilna). 
Plate  81,  figs.  48  and  44. 
LernaeopodafcdeuJaUi'WJLBOV,  1908,  p.  478,  pi.  83. 

Host  and  record  of  speciTnens. — Four  females  from  the  gills  of  the 
blue-back  salmon,  OncTiorhyndius  rterJea^  at  Baker  Lake,Wa8hiiigton, 
in  1902,  by  the  United  States  Bureau  of  Fisheries,  Cat.  No.  38686, 
U.S.N.M.  One  female  from  Bristol  Bay,  Alaska,  no  date  or  host, 
Cat.  No.  8340,  U.S.N.M.  Three  lots  obtained  by  the  United  States 
Bureau  of  Fisheries  from  trout  in  California^  Cat.  Nos.  38588,  38589, 
and  38590,  U.S.N.M. 

RemarTcs. — ^Thia  species  may  be  recognized  by  the  abruptly  nar- 
rowed ends  of  the  second  maxiUae,  by  the  position  and  length  of  the 
egg  strings,  and  by  the  contour  of  the  dorsal  surface  of  the  head. 
The  species  was  fully  described  and  figured  in  1908,  but  two  figures, 
one  of  them  new,  are  here  introduced  for  comparison. 

SALMINCOLA  THTMALU  (KMSler). 

Plate  32,  figi.  45  and  46. 

Lemaeopoda  tkymaUi  Eesslbr,  1868,  p.  97,  pi.  4,  fig.  3  a  and  &.— Oadd,  1904,  p.  34. 
Lemaeopoda  davigera  Olsson,  1872,  p.  63,  pi.  6,  figs.  1--6. 

Host  and  record  of  spedmeTis. — A  single  female  with  egg  strings 
from  the  gills  of  ThymaUus  vulgaris  at  Yamtl,  Sweden;  three  females 
without  ^g  strings  from  SdLmo  alpinus  at  the  same  locality.  Both 
lots  were  obtained  by  exchange  with  the  University  of  Stockholm; 
the  former  is  Cat.  No.  20001,  and  the  latter  19999,  U.S.N.M. 

Specific  characters  of  female. — Cephalothorax  egg  or  pearnshaped, 
almost  twice  as  long  as  wide,  two-fifths  as  long  as  the  trunk,  and  bent 
at  right  angles  to  the  axis  of  the  latter,  from  which  it  is  separated  by 
a  deep  groove  and  by  the  thickened  bases  of  the  second  maxillae. 
Trunk  considerably  thicker  than  the  cephalothorax,  somewhat 
flattened  dorso-ventrally,  with  no  traces  of  segmentation.  A  short 
conical  genital  process  on  the  posterior  end  of  the  trunk,  a  little 
nearer  the  ventral  surface;  no  abdomen,  anal  laminae,  or  posterior 
processes.  E^  strings  cylindrical,  two-fifths  as  wide  as,  and  a  little 
longer  than,  the  trunk;  ^gs  smaU,  arranged  in  8  or  10  longitudinal 
rows,  about  20  eggs  hi  each  row. 

First  antennae  indistinctly  four-jointed;  second  pair  biramose, 
the  endopod  narrower  and  longer  than  the  exopod  and  two-jointed, 
both  rami  covered  with  small  spines.  First  maxillae  small  and  tipped 
with  three  setae;  second  maxillae  stout,  curved  forwards  and  iawards, 
their  base  at  right  angles  to  the  body  axis,  and  their  tips  considerably 
enlarged.  Bulla  as  loii^  as  the  second  maxillae,  club-shaped,  some- 
times lanceolate,  and  three  or  four  times  as  long  as  wide.  It  is  always 
buried  in  the  tip  of  the  giU  filament  and  shows  in  its  center  an  elongate 
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transparent  area.  Maxiliipeds  concealed  between  the  second  max- 
Qlae,  short  and  stout,  with  a  curved  terminal  claw,  having  near  its 
base  several  small  spines. 

Color  (preserved  material)  a  uniform  grayish-yellow,  the  contentB 
of  the  digestive  tube  a  shining  black. 

Total  length  (without  egg  strings),  4  mm.  Length  of  second 
maxillae,  1.6  mm.;  of  trunk,  2.8  mm.;  of  bulla,  1.5  nun.  ThicknesB 
of  trunk,  1.75  mm. 

(thymoM,  the  generic  name  of  the  most  conmion  host.) 

Male. — ^Unknown. 

Remarks. — This  species  was  first  described  by  Kessler  in  1868. 
Olsson  in  1872,  not  knowing  of  Kessler's  description,  called  it  Lemae- 
opoda  davigera.  Oadd  in  1904,  recognizing  the  identity  of  the  two 
species,  adopted  Kessler's  name  and  made  Olsson's  a  synonym.  It 
may  be  readily  distinguished  from  all  other  species  by  its  enormoos 
club-shaped  bulla.  The  three  females  taken  from  SaJmo  alpimu 
were  labelled  by  the  University  of  Stockholm  ^'Lemaeopoda  tdpinOj" 
but  they  show  none  of  the  characters  of  that  species  while  they  do 
conform  in  every  particular  to  the  present  species.  The  short  and 
very  plump  body  and  the  contour  of  the  dorsal  surface  of  the  head 
are  also  distinguishing  characters. 

SALMmCOLA  INKRIIIS  (WIlMQ). 
Plate  32,  £91.  47  to  51. 
Lemaeopoda  inennii  WOiSON,  1911,  p.  632,  pi.  68,  figs.  33-36. 

Host  and  record  of  specimens. — Found  abundantly  on  the  Lake 
herring,  Argyrosomus  artedi,  in  Lake  Huron  and  Lake  Superior. 

The  United  States  National  Museimi  contains  five  lots  of  sped- 
mens:  a  single  type  female.  Cat.  No.  42283,  U.S.N^.,  from  Knife 
River,  Diduth,  Minnesota;  a  paratype  female,  Cat.  No.  42284, 
U.S.N.M.,  from  Blind  River,  Lake  Huron;  a  paratype  female.  Cat. 
No.  42285,  U.S.N.M.,  from  Marquette,  Lake  Superior;  140  females, 
Cat.  No.  42278,  U.S.N.M.,  from  Saginaw  Bay,  Lake  Huron;  a  single 
female.  Cat.  No.  6113,  U  S.N JI.,  from  the  gOls  of  the  humpback 
whitefish,  Coregonus  ndsonii,  taken  in  the  Yukon  River,  Alaska, 
byE.W.Nekon. 

BemarJes. — When  this  species  was  first  described  in  1911  it  was 
placed  with  its  nearest  relatives  in  the  genus  Lemaeopoda. 

Now  that  these  relatives  are  to  constitute  a  separate  genus  this 
species  must  be  kept  with  them.  It  has  already  been  fully  described 
and  figured,  but  attention  may  be  called  to  one  or  two  characters 
which  appear  in  the  large  lot  from  Lake  Huron,  obtained  after  the 
previous  description  had  been  published. 

The  second  maxillae  are  usually  turned  back  against  the  ventral 
sxuf  ace  of  the  trunk,  bringing  the  bulla  dose  to  the  posterior  end  of 
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the  body.  Young  females  and  adults,  whose  ovaries  are  full  of  eggs, 
have  a  plump  tnmk,  which  is  not  very  strongly  curved  and  whose 
surface  is  smooth.  But  adults  in  which  the  e^s  have  been  extruded 
into  the  egg  strings,  have  a  strongly  Qurved  body,  with  deep  grooves 
or  wrinkles.  Indeed  in  many  of  these  adults  the  cephalothorax  is 
folded  forward  against  the  ventral  surface  of  the  tnmk,  the  two 
almost  touching.  In  these  individuals  there  is  a  large  longitudinal 
groove  on  either  side  of  the  body  above  the  oviducts,  and  several 
transverse  grooves,  which  indicate  the  body  segmentation.  The 
''shoulders"  also  project  strongly  in  most  of  the  specimens,  making 
a  ridge  across  the  back  of  the  neck.  The  comparative  shape  of  the 
dorsal  surface  of  the  head  is  shown  in  figure  48,  while  the  first  and 
second  antennae  and  the  first  maxillae  are  also  presented  for  compari- 
son. The  species  may  be  most  readily  recognized  by  the  comparer 
tively  enormous  size  of  the  bulla,  by  the  absence  of  claws  on  the 
maxillipeds,  and  by  the  turning  forward  of  the  egg  strings  against 
the  walls  of  the  tnmk.  From  Gadd's  species  extumescens,  which  it 
most  resembles,  it  may  be  told  by.  the  greater  diameter  of  the  bulla, 
by  the  larger  size  and  prominence  of  the  maxillipeds,  by  the  details 
of  the  second  antennae  and  first  maxillae,  and  especially  by  the 
curvature  of  the  mandibles  in  extumescens,  and  the  wide  gap  in  their 
dentition. 

SALMINCOLA  BBAin  (Wilna). 
Plate  32,  figs.  62  and  53. 
Lemaeopoda  heani  Wilson,  1908,  p.  470,  pi.  81. 

Host  and  record  of  specimens. — ^Twenty-five  females  from  the  gills 
of  the  Quinnat  salmon,  Oncorhynchus  tschiwytscTui,  Mcdoud  River, 
California,  Cat.  No.  29068,  U.S.N.M.,  types  of  the  species. 

Two  lots  obtained  by  the  United  States  Bureau  of  Fisheries  at 
Battle  Creek,  Colorado,  from  the  same  host,  Cat.  Nos.  38584  and 
38686,  U.S.N.M. 

One  lot  obtained  by  Dr.  C.  H.  Gilbert  from  the  rainbow  trout, 
SdLmo  iridens,  at  Sisson,  California,  Cat.  No.  38606,  U.S.N.M. 

BemarJcs. — ^This  species  may  be  distinguished  by  the  comparative 
length  of  the  second  maxillae,  by  the  size  and  shape  of  the  bulla, 
and  by  the  distance  between  the  maxillipeds  and  the  other  mouth- 
parts.  The  contour  of  the  dorsal  surface  of  the  head  and  a  side 
view  of  the  body  are  here  introduced  for  comparison. 

SALMINCOLA  OIBBBR  (Wilna). 

Plate  33,  figs.  61  and  62. 

Lemaeopoda  gibber  Wilson,  1908,  p.  469,  pi.  80. 

Host  and  record  of  specimens. — ^Fif ty  females  from  the  gill  arches 
of  the  Dolly  Varden  trout,  Salvelinus  malma,  at  Attu,  Alaska,  June 
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9;   1906,  by  the  Bureau  of  Fisheries  steamer  Albatross;  Cat.  No. 
38683,  U.S.N.M. 

Remarks. — ^This  species  is  the  most  decidedly  humpbacked  in  the 
genus,  and  may  usually  be  recognized  by  this  feature.  The  strong 
mushroom  shape  of  the  bulla  and  the  details  of  the  second  antennae 
are  also  characteristic. 

SALMINCOIA  CARPBRTBRI  (Padoud). 
Plate  33,  figs.  54  to  60. 
Achtherei  earpenUri  Fackaxd,  1874,  p.  612,  ^.  1;  1875,  p.  587,  ^.  237. 

Host  and  record  of  specimens. — ^A  number  of  females  with  ^g  strings 
were  taken  from  *' trout"  in  a  tributary  of  the  East  River,  Colorado, 
by  Lieut.  W.  L.  Carpenter,  August  29,  1873.  Unfortunately  none  of 
these  original  specimens  have  been  preserved. 

Two  adult  females,  one  with  egg  strings,  and  a  young  female  were 
taken  from  a  ''salmon"  42  inches  long  at  Battle  Creek,  Colorado,  by 
Dr.  Edwin  Linton.  They  have  received  Cat.  No.  43569,  U.S.N Jtf., 
and  will  serve  as  surrogate  types  of  the  species. 

Spedjic  characters  of  female. — Cephalothorax  about  as  long  as  the 
trunk  and  turned  at  right  angles  to  the  latter;  antennal  region 
separated  as  a  rounded  lobe,  narrowed  basally  and  widened  distally. 
Trunk  a  plump  ovoid,  one-half  longer  than  wide,  and  so  squarely 
truncated  posteriorly  that  the  female  without  e^  strings  may  be 
easily  balanced  in  an  erect  position.  On  the  ventral  surface  are  faint 
indications  of  segmentation;  no  abdomen,  anal  laminae,  or  posterior 
processes,  but  a  well-defined  genital  process  on  the  young  female, 
with  the  remains  of  spermatophores  still  clinging  to  it.  Li  this 
yoimg  female  the  trunk  "was  slender,  cylindrical,  weU  rounded  pos- 
teriorly, and  three  times  as  long  as  wide.  First  antennae  short  and 
imsegmented;  second  pair  biramose,  the  endopod  and  exopod  about 
the  same  length,  the  former  tipped  with  four  minute  spines,  the  latter 
with  two  very  niuch  stouter  conical  ones.  Mandibles  slender  and 
curved,  armed  with  six  teeth,  the  four  terminal  ones  much  laiger 
than  the  two  basal  ones,  and  curved.  First  maxillae  slender,  unseg- 
mented,  without  a  palp,  and  tipped  with  a  single  seta.  Second 
maxillae  l|ii^  and  stout  and  as  long  as  the  entire  body;  buUa  of  the 
usual  mushroom  shape,  with  a  long  and  slender  petiole. 

The  second  maxillae  are  much  shorter  in  the  young  female,  and 
each  is  enlaiged  at  the  tips  and  joined  to  the  bulla  by  a  distinct 
petiole.  The  bases  of  these  arms  form  a  well-defined  ridge  around 
the  back  of  the  head,  even  in  the  young  female;  maxillipeds  with  a 
stout  basal  joint  and  a  shoit,  curved  terminal  claw. 

Color  (preserved  material),  a  imiform  pale  white. 

Total  length  (without  egg  strings) ,  4  mm.  Length  of  trunk,  2  mm. ; 
of  egg  strings,  3  mm.  Width  of  trunk,  1.75  mm.;  of  egg  strings,  0.9 
mm. 

(carpenieri,  to  Lieut.  W.  L.  Carpenter.) 
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MdU. — ^Unknown. 

Remarks. — Gurley  in  his  manuscript  identifies  the  host  of  Pack- 
ard's specimens  as  Sdlmo  myhiss.  However  that  may  be,  it  is  very 
possible  that  the  two  lots  came  from  the  same  host,  since  the  large 
fish  in  Colorado  are  called  indifferently  trout  or  salmon.  Packard's 
description  and  figure  leave  no  doubt  of  the  identity  of  his  species 
with  the  specimens  collected  by  Doctor  Linton. 

Packard  recognized  that  it  was  not  a  true  Acktheres,  for  he  says: 
''This  species  should  perhaps  be  regarded  as  the  type  of  a  subgenus 
of  AchihereSj  which  it  resembles  more  nearly  than  Lemaeocera.  The 
abdominal  segments  are  very  faintly  indicated,  and  in  the  form 
and  degree  of  development  of  the  head  and  appendages  it  seems 
intermediate  between  AcMheres  and  CauloxenusJ' 

The  additional  details  here  presented  show  clearly  that  it  belongs 
to  Salmincola. 

Genus  ACHTHERES  Nordmann. 

Generic  characters  of  jemoHe. — ^Body  divided  into  three  r^ons:  a 
small  cephalothorax  with  the  antennal  area  differentiated  dorsaUy; 
a  plump  thorax,  more  or  less  distinctly  segmented,  at  least  on  the 
ventral  surface,  narrowed  into  a  well-defined  neck  anteriorly,  where 
often  one  of  the  segments  is  clearly  separated;  and  a  conical  abdomen, 
usually  unsegmented,  but  sometimes  {:mcr(ypUr^  segmented;  no 
posterior  processes,  anal  laminae,  or  genital  process. 

First  antennae  distinctly  three-jointed  and  tipped  with  three 
setae;  second  antennae  biramose,  turned  down  acro&s  the  frontal 
margin,  the  endopod  one-jointed,  the  ezopod  two-jointed;  first 
maxillae  with  two  terminal  setae  and  without  a  palp;  maxillipeds 
between  the  bases  of  the  second  maxillae,  which  are  separate  to  the 
very  tip,  where  they  are  joined  to  an  ordinary  bulla;  e^  strings  short 
and  stout,  egg^  large. 

Generic  characters  of  male. — Size  medium  (1  mm.);  cephalothorax 
in  line  with  the  body  a^,  much  smaller  than  the  trunk  and  sep- 
arated from  it  by  a  distinct  groove;  trunk  spindle-shaped,  clearly 
segmented,  without  an  abdomen  or  anal  laminae.  First  anteimae 
three-jointed;  second  anteimae  biramose,  the  exopod  two-jointed 
and  tipped  with  a  claw;  first  maxillae  with  two  terminal  setae  and 
without  a  palp;  second  maxillae  much  longer  than  the  maxillipeds, 
the  two  projecting  strongly  from  the  cephalothorax  some  distance 
behind  the  other  mouth  parts. 

Type — AchOieres  percarum  Nordmann. 

(Ackiheres,  ix'^Phc  burdensome,  annoying). 

Remarks. — ^This  genus,  as  here  constituted,  includes  only  species 
which  are  parasitic  upon  fresh-water  fishes.  Of  the  eight  species  six 
are  North  American,  and  one  of  them,  eoregoni,  is  also  found  in  Swit- 
zerland.   The  genus,  therefore,  may  fairly  be  called  an  American  one, 
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and  because  the  accounts  of  the  American  species  are  widely  scat- 
tered, and  in  some  instances  difficult  of  access,  it  has  been  thought 
best  to  include  here  all  that  is  known  of  them,  together  with  some 
new  figures  which  admit  of  easy  comparison. 

Synonyms. — Acktheres  carpenteri  Packard,  1874,  p.  612,  fig.  1, 
text,  according  to  the  characters  here  established  can  not  belong  to 
this  genus  at  all,  and  is  accordingly  transferred  to  the  new  genus 
Sdlmincola  (see  p.  616). 

AehOieres  sdadiiorum  Kiu*z,  1877,  p.  385,  pi.  25,  fig.  1;  pi.  27,  figs. 
38  to  40,  is  the  only  species  found  in  salt  water,  and  was  stated  by 
Claus  to  be  the  undeveloped  young  of  Lemaeopoda  gaJei. 

Toward  the  close  of  his  description  of  this  ''new  species"  Kurs 
stated  that  Lemaeopoda  galei  had  been  found  upon  the  same  host  and 
in  the  same  place.  But,  he  added,  ''The  identity  of  the  two  species 
does  not  appear  possible.  The  great  differences  in  form  in  L.  gaUi^ 
as  van  Beneden  himself  shows,  may  possibly  be  an  indication  of  a 
difference  in  species  (p.  388).  That  which  induces  me  to  cling  to  this 
new  species  is  the  elongate  body  form,  the  longer  and  narrower  egg 
sacks,  the  club-shaped  anal  laminae,  the  distinct  segmentation  of 
the  body,  and  the  three-parted  form  of  the  attachment  button  in 
L.  galei,  not  to  mention  other  minor  differences  in  the  structure  of 
the  mouth  parts"  (p.  389). 

All  the  differences  enumerated  by  Kurz  admit  of  easy  explanation 
provided  the  specimens  he  secured  were  undeveloped  young  of 
L.  galei,  and  this  would  be  further  indicated  by  the  size  he  has  ^ven 
for  them.  On  the  ot^er  hand,  to  try  and  make  of  them  a  new  species 
of  Achtheres  is  impossible,  because  they  are  so  large  for  that  genus  that 
they  must  be  mature  adults,  but  they  possess  a  pair  of  good-sized 
posterior  processes,  they  have  no  abdomen  comparable  with  that  in 
Acktheres,  while  the  first  maxillae  are  tripartite  and  have  a  palp. 
We  are  hence  forced  to  accept  Claus's  statement  that  this  species  is  a 
synonym  of  L.  galei.  The  ^'AcJUheres  sp."  mentioned  by  Wright 
(1892,  p.  438,  fig.  10,  text)  is  probably  the  same  as  Er0yer's  A.  pime- 
Jodi  (see  p.  628). 

TABLB  or  SPB0IK8. 

1.  Cephalothoraz  about  as  wide  and  as  long  as  the  trunk;  buUa  an  enonnoua  diaik  (S 
mm.  in  diameter);  maxillipeds  reaclung  the  frontal  maigin  of  head. 

coTpuUntut  Kellicott,  1880,  p.  619. 

1.  Trunk  once  and  a  half  to  twice  the  length  and  width  of  the  cephalothorax;  bulla 

and  maxillipeds  normal  size 2. 

2.  Abdomen  much  narrower  than,  and  joined  abruptly  to,  the  trunk,  inclined  ante- 

riorly and  more  or  less  distinctly  segmented S. 

2.  Abdomen  the  same  width  as  the  posterior  portion  of  the  trunk  and  passing  imper- 
ceptibly into  it;  in  the  same  line  as  the  trunk  axis,  and  with  no  traces  of  seg- 
mentation  4, 

8.  Arms  stout;  carapace  much  widened  anteriorly;  second  antennae  almost  touch- 
ing across  the  frontal  maigin;  first  antennae  distinctly  jointed. 

mieropteri  Wright,  1882,  p.  620. 
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3.  Arms  slender;  carapace  scarcely  widened  anteriorly;  a  wide  gap  between  the  tips 

of  the  second  antennae;  first  antennae  with  no  traces  of  segmentation. 

Jaoae  Er^yer,  1863,  p.  622. 

4.  Genital  segment  with  a  jointed  process  on  either  side,  on  the  ventral  suriace  at  the 

posterior  maigin Mfu2ra«  Gadd,  1901. 

4.  No  jointed  processes;  abdomen  transversely  lunate  or  hemispherical;  maxiUipeds 
projecting  beyond  anterior  maigin  and  not  concealed  by  second  maxillae. 

coregord  (Smith),  1374,  p.  623. 

4.  No  jointed  processes;  abdomen  conical  and  pointed;  maxiUipeds  small  and  their 

bases  completely  hidden  between  the  second  maxillae 5. 

5.  Carapace  ovate,  much  narrowed  and  well  rounded  posteriorly;  mouth-tube  pro- 

jecting considerably atmhloplitU  Kellicott,  1880,  p.  626. 

6.  Carapace  trapezoidal,  twice  as  long  as  wide,  ahnost  covering  the  second  antennae; 

mouth-tube  not  visible  dorsally pimelodi  Er^yer,  1863,  p.  628. 

6.  Carapace  trapezoidal,  about  the  same  length  and  width;  not  covering  the  second 
antennae;  mouth-tube  not  visible  dorsally — percarum  Nordmann,  1832,  p.  629. 

ACHTHKRBS  COBFOLXRTUS  KsllloMt 
Plate  34,  fig.  63. 
Achtheret  corpuleniuM  Ebluoott,  1880,  p.  54,  pi.  1,  figs.  1  to  3. 

Host  and  record  of  specimens, — ^Eellicott's  specimens  were  taken 
from  the  giUs  and  ^  cavity  of  the  lake  herrixigy  LeudckOiys  artedi, 
in  Bnjffalo  Harbor  and  Niagara  River.  The  species  has  also  been 
obtained  as  follows:  In  the  gill  cavity  of  the  bloater  whitefish, 
LeucickOiys  prognathus,  from  Lake  Ontario,  at  Wilson,  New  York, 
by  R.  R.  Wright.  On  the  giUs  of  lake  herring  from  Lake  Erie,  at 
Ihinkirk,  New  York,  July  7,  1894,  collected  and  identified  by  Cloud 
Rutter.  On  gills  of  lake  herring  from  Lake  Michigan,  off  Milwaukee, 
and  on  gills  of  ki-«ye,  LeucickOiys  hoyi,  at  the  same  locality,  collected 
by  0.  H.  Stevenson  and  identified  by  G.  G.  Qurley.  From  gills  of 
bloater  whitefish,  Whitefish  Bay,  Lake  Michigan,  July,  1894,  by  R. 
Rathbun.  From  bloater  whitefish.  Lake  Ontario,  at  Wilson,  New 
York,  August  26,  1894,  by  G.  G.  Gurley.  From  gills  of  whitefish, 
Ooregonus  dupeiformis,  Lake  Erie,  at  Dunkirk,  New  York,  July  8, 
1894,  collected  by  Cloud  Rutter  and  identified  by  G.  G.  Gurley. 

Spec\fic  characters  of  female. — Head  nearly  as  long  and  as  wide  as 
the  body,  ovate,  with  the  anterior  end  very  pointed  and  the  posterior 
end  broadly  rounded;  body  in  dorsal  view  broadly  ellipticfd,  nearly 
as  wide  as  long,  in  lateral  view  hemispherical,  with  the  tip  drawn  well 
imder,  as  in  the  abdomen  of  certain  female  spiders.  First  antennae 
apparently  two-jointed,  the  terminal  joint  short  and  tipped  with 
four  tiny  setae;  second  antennae  stout  and  fleshy,  reaching  to  the 
anterior  margin  of  the  head;  mandible  with  seven  teeth,  the  second 
tooth  the  longest,  the  succeeding  ones  diminishing  regularly  in  size; 
second  maxillae  longer  than  the  body,  tapering  considerably  and 
much  wrinkled;  bulla  a  broad  and  flat  disk.  Egg  sacks  broad  at  the 
base,  tapering  toward  the  apex,  a  little  longer  than  the  body  and 
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turned  upwards  and  backwaitls  against  the  dorsal  surface  of  the 
trunk;  eggs  in  eight  rows  at  the  base  and  four  at  the  apex,  about  1 00 
eggs  in  each  sack. 

Total  length  (egg  strings  excluded),  7  mm.  Length  of  cepludo- 
thorax,  3.4  mm.;  of  trunk,  3.6  mm.;  of  ^g  strings,  4.26  mm.  WidHi 
of  cephalothorax,  3.16  mm.;  of  trunk,  3.26  mm.;  of  bulla,  3  mm. 

Color  a  pale  grayish-white;  the  bulla  and  pedicel  brown. 

Mcble. — ^Unknown. 

First  copepodid  larva. — Cephalothorax  narrower  and  more  elon- 
gated than  in  anMoplitia,  bluntly  rounded  anteriorly  and  irr^ularly 
truncated  posteriorly.  Notches  between  the  head  and  first  thorax 
segment  at  about  the  center  of  each  lateral  margin;  second  thorax 
segment  half  the  width  of  the  cephalothorax,  with  a  concave  pos- 
terior maigin;  third  segment  half  the  width  of  the  second,  and 
carrying  near  its  posterior  margm  on  either  side  a  single  spine;  fonrUi 
segment  the  narrowest;  anal  laminae  relatively  large,  each  tipped  with 
two  long  and  two  or  three  small  and  much  shorter  setae;  first  antennae 
turned  back  along  the  maigin  of  the  cephalothorax.  Total  length, 
0.92  mm.    Cephalothorax,  0.7  mm.  long,  0.32  mm.  wide. 

(corpulentas,  stout,  corpulent). 

RemarJcs. — ^This  species  was  first  collected  and  described  by  Kelli- 
cott  in  1880  and  was  called  by  him  the  gill  herring^sucker. 

Many  specimens  were  obtained  from  different  species  of  whitefish 
in  Lake  Erie,  Lake  Michigan,  and  Lake  Ontario  during  the  summer 
of  1894.  These  were  identified  by  Prof.  R.  R.  Wright,  Mr.  G.  G. 
Gurley,  and  Dr.  Richard  Rathbun.  Unfortunately  none  of  the 
specimens  appear  in  the  collection  of  the  United  States  National 
Museum,  but  the  species  is  so  common  that  a  good  supply  of  typical 
specimens  of  both  sexes  could  easily  be  obtained.  This  species  may 
be  recognized  by  the  corpulent  appearance  of  both  the  head  and  the 
trunk,  which  are  approximately  the  same  length  and  width,  by  the 
laige  maxilUpeds  which  reach  beyond  the  frontal  margin  of  the 
head,  and  by  the  very  broad  and  disk-like  bulla. 

ACHTHERBS  MICROPTERI  Wright 
Plate  34,  figs.  64  to  67;  plate  35,  figs.  68  and  69. 
AdUheres  miaropteri  Wbight,  1882,  p.  249,  pi.  2,  figs.  1-11. 

Host  and  record  of  spedmena. — Five  females  from  the  gUls  of  the 
small-mouthed  black  bass,  Micropterus  dolomieu,  at  Burton's  Land- 
ing, Kankakee  River,  Indiana,  August  19, 1909,  No.  39618,  U.S.N  Jt. 
Five  females  from  gills  of  large-mouthed  black  bass,  Jtf.  mbnoides, 
at  English  Lake,  Kankakee  River,  August  9,  1909,  No.  39544, 
U.S.NJ^£.  Three  females  from  same  host  at  Lake  Maxinkuckee, 
Indiana,  July  29,  1906,  No.  39562,  U.S.N.M.  Fifteen  males  and 
females  from  the  same  host  at  CSonstantia,  New  York,  April  26, 1911, 
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preBented  by  Dr.  Tarleton  H.  Bean,  State  Fish  Commissioner  of 
New  York,  No.  43566,  U.S.N.M.  The  species  was  reported  by 
Wright  in  the  paper  above  cited  as  ''found  in  considerable  numbers, 
both  male  and  female,  in  the  mouth  cavity  and  on  the  gill  arches  of 
the  small-mouthed  black  bass,  MicropUrus  salmaidea  (Lac.)  Gill,'' 
in  the  vicinity  of  Toronto,  Canada. 

Specific  characters  of  female. — ^Head  considerably  smaller  than 
the  trunk,  the  difference  being  about  the  same  as  in  ambloplUia  and 
much  greater  than  in  corpvlenfyLs;  dorsal  carapace  projecting  but 
little  at  the  frontal  maigin,  relatively  wider  anteriorly  and  narrower 
posteriorly  than  in  arnbloplitis;  trunk  broadly  ovate,  narrowed  into  a 
neck  where  it  joins  the  cephalothorax  and  broadly  rounded  pos- 
teriorly; abdomen  relatively  larger  than  in  ambloplUia ,  wider  at  the 
base  where  it  sends  out  a  rounded  lobe  on  either  side  on  the  dorsal 
surface,  and  more  distinctly  segmented;  egg  strings  the  same  width 
as  the  abdomen,  shorter  than  the  trunk,  and  tapering  toward  their 
tips;  eggs  rather  small,  in  3  or  4  longitudinal  rows,  about  50  in  each 
string. 

First  antennae  attached  some  distance  behind  the  mouth,  dis- 
tinctly three-jointed,*  the  basal  joint  considerably  the  longest  and 
stoutest,  the  terminal  joint  armed  with  three  good-sized  setae. 

Dorsal  ramus  (endopod)  of  second  antenna  tipped  with  a  row  of 
toothed  and  sickle-shaped  spines;  exopod  distinctly  jointed  and  end- 
ing in  a  small  claw.  Mandible  eight-  or  nine-toothed,  the  first  tooth 
bluntly  rounded,  the  third  tooth  rudimentary  and  very  short;  inner 
margin  of  the  shank  sharpened  to  a  knife-edge,  widest  just  behind 
the  teeth.  First  maxillae  very  broad  and  swollen  through  their 
center,  tipped  with  two  setae,  wiih  a  third  one  on  the  inner  margin 
which  is  curved  strongly  backward. 

Maxillipeds  with  a  medium  basal  joint,  armed  near  the  center  of 
the  inner  margin  with  a  raised  papilla  covered  with  small  spines; 
the  terminal  claw  is  only  slightly  curved  and  carries  on  its  inner 
margin  an  accessory  claw,  behind  which  is  a  more  or  less  prominent 
serrated  ridge.  Second  maxillae  closely  resembling  those  of  amblo- 
plUis  in  length,  diameter,  and  wrinkling;  bulla  saucer-shaped  and  not 
fully  chitinized.  Spermatophores  minute  and  spherical,  sometimes 
fastened  with  so  much  cement  as  to  deform  the  abdomen. 

Color  a  decided  yellowish-white,  the  yellow  deepening  to  orange 
through  the  center  of  the  body  as  the  eggs  ripen  in  the  convolutions 
of  the  oviducts. 

Total  length  (excluding  egg  strings),  4  to  4.5  mm.  Length  of 
cephalothorax,  1.33  mm.;  of  trunk,  2.66  mm.;  of  e^  strings,  2.25 
mm.    Width  of  cephalothorax,  1  mm. ;  of  tnmk,  2  mm. 

Specific  characters  of  male. — Relatively  much  larger  than  in  arnblo' 
plitis,  but  having  almost  exactly  the  same  shape  and  proportions. 
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First  antennae  slender  and  distinctly  three-jointed;  endopod  d 
second  pair  with  tiny  and  simple  spines  in  place  of  the  lai^  toothed 
ones  of  the  female;  exopod  indistinctly  jointed,  with  a  minute  terminBl 
claw;  mandibles  and  first  maxillae  like  those  of  the  female;  second 
maxillae  not  as  long  as  in  ambloplitiSf  less  than  twice  as  long  as  the 
maxillipedsy  each  tipped  with  a  chela  composed  of  two  claws  of 
about  the  same  size,  the  tip  of  the  anterior  one  shutting  into  a 
hollow  in  the  posterior  one;  maxillipeds  with  veiy  stout  basal  joints, 
furnished  with  powerful  adductor  and  flexor  muscles;  on  the  inner 
side  of  the  basal  joint  is  a  raised  papilla  armed  as  in  the  female. 

Color,  an  almost  snow  white. 

Total  length,  1.5  mm.    Greatest  diameter  of  trunk,  0.34  mm. 

(micropterif  the  generic  name  of  the  host). 

Remarks.—  This  species  is  fairly  common  on  both  the  small-  and 
large-mouthed  black  bass.  The  female  may  be  distinguished  from 
ambloplitis  by  the  large  abdomen,  with  its  basal  lobes  and  distinct 
segmentation,  and  by  the  much  smaller  egg  strings.  This  distinction 
may  then  be  confirmed  by  the  presence  of  large  toothed  spines  on 
the  second  antennae  in  micropUri,  and  their  absence  in  amblopHMs 
and  by  the  first  maxillae  which  are  three  parted  in  micropteri,  but 
only  bipartite  in  amblopiitis.  The  male  may  be  distinguished  by  its 
mudi  larger  size  and  by  the  dielae^  on  the  tips  of  the  second  maxillae. 

ACHTHERBS  lACAB  Ki#m. 
Plate  35,  figs.  70  to  74. 

Achtheres  lacae  KMtbr,  1863,  p.  274,  pi.  17,  fig.  6. 

Host  and  record  of  specimens. — Kr0yer  found  in  the  Vienna  Museum 
two  females  with  egg  strings,  which  had  been  labelled  Achtheres 
lacae  by  KoUar,  and  were  said  to  have  been  taken  from  the  mouUi 
of  a  North  American  perch,  called  by  Kr^yer  ^'Perca  Zoca." 

Eight  females  with  ^g  strings  were  obtained  from  the  gills  of  the 
striped  bass,  Roccus  lineatus,  October  8,  1886,  in  the  Potomac  River. 
They  are  numbered  12031,  U.S.N.M.  One  has  been  chosen  as  a 
surrogate  type  of  the  species  and  has  received  the  number  43567, 
U.S.N.M. 

Specific  characters  o/'/emafc.— Cephalothorax  ovoid,  shorter  than 
the  trunk  but  considerably  longer  than  wide;  dorsal  antennal  area 
narrow,  concave  along  the  lateral  margins  and  not  continuous 
posteriorly.  Trunk  spindle-shaped  or  ovoid,  segmentation  very 
obscure,  surface  smooth  and  evenly  rounded;  abdomen  in  line  with 
the  thorax,  small,  conical,  and  distinctly  segmented,  and  wholly  in 
front  of,  or  ventral  to,  the  egg  strings.  It  is  one-third  as  wide  and 
one-quarter  as  long  as  the  trunk  and  shows  up  prominently  from 
every  point  of  view.  Egg  strings  ellipsoidal,  shorter  than  the  trunk 
and  about  the  same  diameter  as  the  abdomen;  eggs  fairly  laige. 
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arranged  in  6  or  7  longitudinal  rows,  about  15  egg^  in  a  row.  First 
antennae  very  short;  not  even  reaching  the  end  of  the  mouth-tube^ 
with  no  signs  of  segmentation  and  with  two  minute  terminal  spines. 
Second  antennae  short  and  plump,  not  turned  across  the  frontal 
margin;  but  inclined  inward,  the  exopod  considerably  smaller  than 
the  endopod;  two-jointed,  and  tipped  with  a  pair  of  curved  spines; 
the  endopod  one-jointed  and  with  three  or  four  small  processes  rather 
than  spines  toward  the  tip. 

First  maxillae  short  and  plump,  tipped  with  three  setae  of  unequal 
size  and  without  a  palp;  second  maxillae  slender,  about  the  same 
length  as  the  trunk;  and  united  to  a  small  and  button-shaped  bulla. 
'These  maxillae  are  fastened  to  the  sides  of  the  head  much  farther 
forward  than  in  any  other  species,  their  anterior  margins  actually 
reaching  the  base  of  the  second  antennae. 

Maxillipeds  with  a  stout  basal  joint  and  a  short  and  curved  term- 
inal claw;  the  basal  joint  has  a  small  projection  on  its  inner  surface, 
and  on  the  inner  margin  of  the  terminal  claw  is  a  comblike  process, 
somewhat  similar  to  that  in  jnmelodi. 

Color  (preserved  material),  a  uniform  yellowish-white. 

Total  length  (without  egg  strings),  4  mm.  Length  of  cephalo- 
thorax,  1.75  mm.;  of  second  maxillae,  3  mm.;  of  egg  strings,  2  mnu 
Width  of  cephalothoraX;  1  mm. ;  of  egg  strings,  0.55  mm. 

Qacae,  from  Kr^yer's  specific  name  for  the  host). 

Mdle. — ^Unknown. 

Remarks. — Kr0yer  gives  us  very  few  details  with  reference  to  the 
appendages  of  this  species,  and  he  regarded  the  description  which 
he  gave  as  entirely  provisional.  On  the  other  hand,  he  was  entirely 
satisfied  that  the  species  was  a  vaUd  one,  and  with  the  additional 
details  here  given  we  may  regard  this  as  established.  The  species 
agrees  so  closely  with  pimdodi  and  percarum  that  diagnostic  separa- 
tion seems  at  first  difficult,  but  the  present  species  may  be  recog- 
nized by  the  great  size  of  the  abdomen  and  by  the  fact  that  the 
second  maxillae  are  attached  so  far  forward  on  the  sides  of  the  head. 
It  is  also  significant  that  the  abdomen,  although  so  large,  shows  no 
traces  of  segmentation 

The  species  is  evidently  a  rare  one,  and  it  would  be  particularly 
interesting  to  ascertain  whether  it  infests  this  host  when  in  the  salt 
water. 

ACHTHERBS  CORBOOin  <&  I.  SmHIi}. 

Plate  36,  figs.  75  to  80. 

Lemaeopoda  ooregoni  Siotb,  1874,  p.  664,  pi.  8,  fig.  17.— Ekluoott,  1880,  p.  55,  pi. 
2,  figs.  4  and  5. 

Host  and  record  of  specimens. — Smith's  original  description  was 
made  from  specimens  found  by  J.  W.  Milner  on  the  whitefish,  Corego- 
7VUS  dupeiformis  {C.  aJbus  Smith),  at  Ecorse,  Midiigan,  and  at  Outer 
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Island  in  Lake  Superior.  Fortunately  some  of  these  specimens  have 
been  preserved  and  are  now  in  the  Museum  collection.  They  are 
labeled  by  Smith  himself  as  ''Cotypes"  and  are  numbered  39575) 
U.SJ^'Jif .  There  is  also  a  single  specimen,  a  female  without  egg 
strings,  taken  from  Gareganus  dupeiformis  at  Sand  Island,  Lake 
Superior,  by  Milner  at  the  .same  time  as  Smith's  original  types. 

This  may,  therefore,  be  fairly  regarded  as  another  paratype  of  the 
species.  It  is  numbered  38563,  U.S.NJif.  Kellicott  reported  the 
species  as  ''found  during  the  greater  part  of  the  year  on  the  lake 
herring,  Argyrosomus  artedi,  taken  by  fishermen  along  the  Niagara 
River.  It  prefers  the  fins,  thou^  taken  from  various  parts  of  the 
body."  Two  specimens  were  also  taken  from  the  kieye  or  chub  of 
Lake  Michigan,  Argyroeotnua  hoyi,  off  Kenosha,  Wisconsin,  Kovem- 
ber  6,  1894,  by  C.  H.  Stevenson.  They  were  identified  by  Gurley 
and  are  rep(Hi)ed  in  his  manuscript. 

Specijie  characters  of  female. — ^The  largest  species  of  the  genus  with 
a  total  length,  including  arms  and  egg  strings,  of  17  ram.  Cephalo- 
thorax  in  line  with  the  trunk,  broadly  rounded  posteriorly,  stron^y 
narrowed  and  elongate  anteriorly,  the  lateral  margins  struct  <^ 
even  slightly  concave.  Trunk  pear^aped,  narrowed  to  a  neck 
where  it  joins  the  cephalothorax,  obliquely  truncated  posteriorly, 
leaving  a  small  conical,  projection  at  the  center,  which  represents  the 
abdomen.  Trunk  indistinctly  segmented,  showing  transverse  grooves 
and  lateral  indentations.  Egg  strings  cylindrical,  relatively  long 
and  narrow,  straight  or  sli^tly  curved  toward  each  other  at  the 
center.  Kellicott  says,  ''In  some  cases  I  have  found  them  to  termi- 
nate in  an  apparent  straight,  sharp  spine,  a  fifth  or  more  as  long  as 
they."  Eggs  small,  arranged  in  4  or  5  longitudinal  rows,  from  100 
to  125  eggs  in  each  sack.  First  antennae  stout,  three-jointed, 
reaching  well  beyond  the  tip  of  the  mouth  tube,  and  terminated  by 
three  small  setae.  Second  antennae  with  a  stout  basal  portion  and 
a  small  endopod  (dorsal),  which  is  swollen  and  armed  with  stout 
spines  and  short  bristly  hairs.  The  exopod  (ventral)  is  indistinctly 
segmented  and  terminated  by  three  larger  curved  spines,  turned  out- 
ward, and  many  smaller  ones  between  them.  Mandibles  with  four 
stout  distal  teeth,  a  smaller  terminal  one,  and  two  or  three  small 
proximal  ones;  first  maxillae  small  and  two  pointed;  second  maxillae 
long  and  slender,  tapering  regularly  from  the  base  to  the  tip;  bulla 
ovoid  and  supported  on  so  short  a  pedicel  as  to  appear  sessile;  max- 
illipeds  stout,  reaching  nearly  to  the  tip  of  the  mouth  tube,  terminal 
joint  cylindrical  and  fleshy,  the  same  diameter  throughout  and  tei^ 
minated  by  a  tiny  spine,  the  other  two  joints  moderately  swollen. 

Total  length  (excluding  egg  strings),  8  mm.  Length  of  cephalo- 
thorax, 2.6  mm.;  of  trunk,  5.5  mm.:  of  egg  strings,  6  mm.  Greatest 
width  of  trunk,  2.5  mm. 
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Color  (preserved  material),  a  unifonn  grayish-white. 

Specific  characters,  of  maU. — ^A  single  male  was  found  by  Kellicott 
''attached  to  the  extremity  of  the  female's  abdomen,  and  so  firmly 
that  he  could  not  be  removed  without  mutilation."  Consequently, 
no  description  was  given  of  its  general  appearance  or  appendages, 
and  as  no  other  specimen  has  ever  been  obtained,  it  may  be  said  that 
the  male  is  unknown  at  the  present  time 

(fioregoni,  the  generic  name  of  its  chief  host.) 

Remarks. — This  is  undoubtedly  a  valid  species,  but  there  has  been 
in  the  past  some  trouble  in  deciding  whether  the  forms  described  by 
Smith  and  Kellicott  were  identical,  and  recently  whether  the  Ai^ 
iheres  coregoni  ^  of  Baumann  was  really  a  new  species  or  the  same 
as  that  of  Smith  and  KelUcott.  Smith  figures  and  describes  the 
mandibles  and  maxillipeds,  while  Kellicott  considered  only  the  re- 
maining appendages.  Fortunately  Smith's  cotypes  are  available 
and  we  find  that  they  correspond  as  fully  with  the  figures  and  de- 
scription given  by  KelUcott  as  they  do  with  those  published  by 
Smith  himself,  and  there  can  be  no  further  doubt  of  the  identity  of 
these  two  fonns.  We  find  also  that  Baumann's  species  corresponds 
in  all  essential  particulars  and  differs  only  in  minor  details.  In  fact 
there  is  no  greater  difference  than  would  naturally  be  expected  in 
specimens  from  such  widely  separated  localities.  However,  the 
present  author  sent  one  of  Smith's  specimens  to  Doctor  Baumann 
for  comparison,  and  he  says  of  it: 

Die  fragliche  Achthere»-Ait  hat  nun  aUerdings  den  gleichen  Aufenthaltsort  und  eine 
entfemte  Aehnlichkeit  mit  der  von  mir  beschriebenen,  Zeig^  aber  im  Bau  der  Mund- 
gliedmassen  Abweichungen  auf  die  einzutreten  mich  zu  weit  fuhren  wurde,  die  ea 
mir  aber  un  moglich  machen,  die  beiden  Arten  zu  vereinigen  (p.  178). 

If  the  two  species  are  the  same  the  identity  of  the  names  does  no 
hann,  but  if  they  are  distinct  Smith's  name  will  take  precedence  and 
Baumann  must  give  his  species  a  new  name. 

The  species  may  be  readily  recognized  by  the  contour  of  the  dorsal 
surface  of  the  head,  by  the  enormous  maxillipeds,  each  of  which  is 
nearly  as  laige  as  the  head,  and  by  the  narrow  waist  behind  the  base 
of  the  second  maxillae.  The  ridges  on  either  side  of  the  external 
openings  of  the  oviducts  are  also  peculiar,  as  may  be  seen  in  figure  80, 
and  they  show  up  prominently  in  preserved  specimens. 

Belative  to  the  transference  of  this  species  to  the  present  genus, 
we  may  quote  Smith's  remark  at  the  close  of  his  description:  '*This 
species  is  probably  not  a  true  Lemaeopoda,  and  is  perhaps  the  repre- 
sentative of  an  undescribed  genus"  (p.  665). 

^  Revtfe  Suisse  de  Zoologle,  vol.  21,  No.  5,  pp.  ieo-171,  pi.  ft,  figs.  8-12. 
34843**— Proc.N.M.vol.47— 14 40 
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ACHTHBRBS  AMBLOPLITIS  KelUoott. 
Plate  25,  fig.  A;  plate  36,  figs.  81  to 85;  plate  37,  figs.  86  to 91. 
Achtkerea  ainbloplitis  Kbllicott,  1880,  p.  56,  pi.  3,  figs.  6  aod  7. 

Host  and  record  of  specimens. — ^Three  lots  of  this  parasite  were 
obtained  from  the  gills  of  the  red-eye,  AmMopUtes  rupestriSy  at  Lake 
Maxinkuckee,  Indiana,  and  are  numbered  respectively  39614,  39615, 
and  43570,  U.S.N.M.  The  first  lot  includes  5  females  with  egg  strings, 
the  second  lot  15  females,  and  the  third  lot  100  specimens  of  both 
sexes.  Since  Kellicott's  types  have  been  lost,  this  last  lot  will  serve 
as  surrogate  types  of  the  species.  Fifteen  females  were  taken  from  the 
giUs  of  ^'Redfish''  at  Big  Payette  I/ake,  Lardo,  Idaho,  and  are  num- 
bered 39624,  U.S.N.M.  Gurley  records  the  species  as  occurring  on 
fully  50  of  the  red-eyes  taken  in  the  Shiawassee  Riyer,  Michigan,  a 
tributary  of  Lake  Huron. 

Specific  characters  of  female. — Cephalothorax  much  smaller  than 
the  trunk,  the  separating  groove  being  narrow  and  deep;  ovate  in 
outline,  with  a  fairly  well  defined  carapace.  This  carapace  is  wide 
and  roundly  truncated  anteriorly,  while  the  cephalothorax  itself  is 
just  the  reverse.  It  follows  that  where  the  two  intersect  on  the  lateral 
maigins  there  is  a  shallow  notch. 

Trunk  broadly  ovate  or  somewhat  spindle-shaped,  narrowed  to  a 
short  but  distinct  neck  where  it  joins  the  cephalothorax,  and  tapering 
posteriorly  to  a  bluntly  rounded  point,  the  abdomen. 

Egg  strings  arising  from  the  dorsal  or  dorso-lateral  surface  and 
strongly  divergent,  largest  at  the  base  and  tapering  toward  the  tips; 
eggs  large,  in  3  or  4  longitudinal  rows,  8  or  10  eggs  in  each  row. 
The  genital  segment  between  and  behind  the  egg  strings  is  strongly 
narrowed  and  to  its  posterior  maigin  is  attached  the  short  and 
conical  abdomen.  Two  spherical  spermatophores,  wine  red  in  color, 
are  often  foimd  attached  to  this  abdomen,  occupying  the  position 
usually  filled  by  the  anal  laminae. 

First  antennae  indistinctly  three-jointed,  long  and  slender,  and 
tipped  with  three  small  setae;  second  anteimae  biramose,  endopod 
bluntly  roimded,  one-jointed,  and  armed  with  tiny  spines;  the 
exopod  two-jointed,  narrower  than  the  endopod,  taperii^  quite 
rapidly,  and  armed  at  the  tip  with  a  single  stout  spine  curved  like 
a  claw. 

Mandible  broad  and  stout,  with  six  large  primary  teeth  and  a 
single  secondary  one;  first  maxillae  consisting  of' a  single  joint,  short, 
narrow,  and  bipartite  at  the  tip;  second  maxillae  large  and  stout, 
and  in  the  mature  adult  profusely  wrinkled;  bulla  funnel-shaped; 
maxillipeds  with  a  rather  stout  basal  joint,  and  a  short  but  stout 
terminal  claw,  reenforced  on  the  inner  margin  near  the  tip  with  a 
single  spine. 
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The  cement  glands  are  relatively  very  wide,  filling  the  whole  of 
the  dorso-lateral  portions  of  the  trunk  (fig.  9).  These  and  the 
remaining  portions  of  the  internal  anatomy  of  this  species  have  already 
been  described  under  morphology  (see  p.  682,  and  following). 

Color,  a  uniform  yellowish-white,  without  pigment  except  in  the 
egg  strings,  which  become  orange  with  maturity. 

Total  length  (excluding  e^  strings),  4  inm.  Length  of  cephalo- 
thorax,  1.5  mm.;  of  trunk,  2.5  mm.;  of  egg  strings,  2  mm.;  of  second 
maxillae,  2  mm.    Width  of  cephalotiiorax,  1  mm. ;  of  trunk,  1.85  mm. 

Specific  characters  of  male. — Cephalothorax  considerably  smaller 
than  the  trunk,  from  which  it  is  separated  by  a  short  waist;  trunk 
spindle-shaped  and  distinctly  s^mented,  first  or  basal  segment  the 
longest,  the  others  diminishing  regularly,  except  that  the  fifth  seg- 
ment is  longer  than  the  fourth;  no  anal  laminae;  first  antennae  three- 
jointed  and  tipped  with  two  long  setae;  second  pair  biramose,  the 
endopod  curved  and  one-jointed,  the  exopod  two-jointed  and  tipped 
with  a  claw;  first  maxillae  relatively  small,  with  two  mediimi-sized 
setae  at  the  tip;  second  maxillae  slender  and  three  times  the  length  of 
the  maxillipeds,  the  basal  joint  much  elongated  and  fairly  stout,  the 
second  joint  short,  and  the  terminal  claw  also  short  and  slender; 
maxillipeds  short  and  stout,  the  basal  joint  swollen  and  armed  on  its 
inner  margin  with  a  large  process  covered  with  spines,  against  which 
the  short  and  stocky  terminal  claw  shuts. 

CJolor,  a  pale  yellowish-white. 

Total  length,  1  mm.    Greatest  diameter,  0.3  mm. 

The  larvae  and  developmental  steles  of  this  species  have  been  fully 
described  in  the  ninth  paper  of  the  present  series. 

(anMoplitiSy  the  generic  name  of  the  host.) 

RemarJc8. — This  species  is  as  typically  American  as  A.  percarum  is 
European,  and  is  fully  as  widely  distributed.  Owing  to  the  habits  of 
its  principal  host,  the  red-eye,  the  specimens  foxmd  on  those  fish  are 
likely  to  be  themselves  parasitized,  either  by  some  of  the  Yorticellidae 
or  by  algae.  Sometimes  the  body  of  the  copepod  is  so  completely 
covered  that  it  looks  as.if  it  were  clothed  in  fur.  At  other  times  it 
has,  seemingly,  long  tufts  of  hair  on  its  head  or  rump,  or  even  on  the 
second  maxillae. 

The  species  may  be  recognized  by  its  small  size,  relatively  short 
and  spindle-shaped  body,  short  and  plump  ^g  strings,  the  prominence 
of  the  second  antennae,  and  the  pattern  of  the  dorsal  surface  of  the 
head.  As  Kellicott  observes,  it  Uvea  chiefly  on  the  inner  surface  of 
the  gill  arches,  which  in  the  red-eye  are  covered  with  teeth.  The 
copepods,  especially  the  younger  and  imdeveloped  stages,  are  so  small 
and  so  mingled  with  the  giU  teeth  as  to  be  easily  overlooked.  But 
careful  examination  of  the  gill  arches  of  almost  any  red-eye  will  reveal 
some  of  the  parasites,  and  often  many  are  found  together  on  the  same 
fish. 
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Plate38,  figs.  92to95. 
AMhere9  pimdodi  Eb^jtbb,  1863,  p.  272,  pi.  17,  ^,  5a  and  56. 

Host  and  record  of  specimens. — A  few  young  females  with  eg 
strings  were  obtained  by  E[r0yer  from  the  mouth  of  the  channel 
catfish,  Ictalurus  pundahis  (called  by  Er0yer  Pimdodus  macula$us), 
taken  at  Cincinnati,  Ohio,  in  1854.  Two  adull  females  were  obtained 
by  the  author  from  the  gill  arches  of  the  catfish,  Ameitirus  ndndosk 
at  Put-in-Bay,  Ohio,  July  7,  1908.  Thay  have  received  the  number 
39560,  U.S.N.M.  A  single  male  was  obtained  from  the  inside  of  tbe 
operculum  of  the  Fulton  cat,  Iddlurus  anguiHa,  at  Faiiport,  lowa^ 
in  July  1914;  this  has  been  numbered  47728,  U.S.N.M. 

Specific  characters  of  female. — General  form  plump  and  swoUea; 
cephalothorax  almost  spherical,  a  little  longer  than  wide  and  tnm- 
cated  anteriorly,  its  lateral  margins  slightly  concave,  not  in  line  with 
the  trunk  but  inclined  at  an  obtuse  angle.  Trunk  pyrif  onn  or  spindle- 
shaped  in  the  young  females,  and  flajbtened  dorso-ventrally,  with  two 
longitudinal  furrows  on  the  dorsal  surface;  distinctly  segmented,  the 
fifth  segment  much  shorter  than  the  others.  Abdomen  small, 
conical,  inclined  ventrally  and  made  up  of  two  s^ments,  the  term- 
inal one  much  smaller  than  the  basal. 

In  the  mature  adult  the  segmentation  largely  disappeajs,  together 
with  the  longitudinal  furrows,  and  the  abdomen  is  more  or  less 
absorbed  into  the  genital  segment.  No  visible  anal  laminae,  but 
£jr0yer  mentions  a  pair  of  very  small,  blunt,  two-segmented  (?) 
lobes  at  the  posterior  comers  of  the  abdomen,  which  are  appaieo^ 
only  under  pressure.  Egg'  strings  as  long  as  the  entire  animal  and 
linear;  eggs  large,  arranged  in  two  or  three  rows,  from  16  to  20  eggs 
in  a  row. 

First  antennae  directed  obliquely  outward  and  forward,  slender, 
pointed,  and  indistinctly  segmented;  second  antennae  large  and 
plump  and  turned  down  axsross  the  frontal  margin;  basal  portion 
made  up  of  two  equal  segments;  exopod  (ventral)  two-jointed  and 
armed  at  the  tip  with  a  small  spine;  first  maxillae  very  small  and 
plump,  each  tipped  with  two  setae;  second  maxillae  slender,  cyto- 
drical,  and  nearly  uniform  in  size  for  their  entire  length;  bulla  small, 
cup-shaped,  and  practically  sessile;  maxillipeds  with  a  medium  basal 
joint  having  a  knob  or  swelling  on  the  inner  margin;  terminal  claw 
much  shorter  than  the  basal  joint,  with  a  sort  of  comb  made  up  of 
three  accessory  spines  on  its  inner  mai^in. 

Color,  a  uiuf  orm  grayish- white. 

Total  length  (excluding  egg  strings),  2.8  mm.  Length  of  cephalo- 
thorax, 1  mm.;  of  trunk,  1.8  mm.;  of  egg  strings,  3  mm.  in  the  yonng; 
2  mm.  in  adults.  Width  of  cephalothorax,  0.90  mm.;  of  trunl^ 
1.4  mm. 
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Specific  characters  ofmaU. — Cephalothorax  relatively  wider  than  in 
amhUpliliSf  and  not  separated  as  distinctly  from  the  trunk,  the  two 
in  the  same  straight  line;  trunk  spindle-shaped  and  indistinctly 
segmented,  with  a  pair  of  small,  daw-shaped  anal  laminae,  curved 
dorsally;  first  antenna  four-jointed,  the  second  joint  nearly  as  long 
as  the  other  three,  tipped  with  three  short  setae;  second  antenna 
biramose,  the  basal  portion  two-jointed,  the  joints  at  an  angle  with 
each  other,  the  endopod  (dorsal)  one-jointed,  short,  thickset,  and 
terminated  by  a  single  spine,  the  exopod  (ventral)  two-jointed,  the 
terminal  joint  inclined  dorsally  and  armed  with  a  large  curved  claw 
at  the  upper  distal  comer,  and  three  small  spines  along  the  distal 
margin;  first  maxillae  slender  and  tipped  with  two  stout  setae  jointed 
near  their  bases,  palp  a  mere  knob  on  the  inner  margin  tipped  with  a 
minute  papilla;  second  maxillae  much  longer  than  the  maxillipeds, 
rather  slender  but  with  strong  muscles  and  ending  in  stout  claws; 
maxillipeds  with  a  swollen  basal  joint  carrying  on  its  inner  margin 
a  corrugated  process  against  which  the  short  terminal  claw  shuts. 

Total  length  2.15  mm.     Greatest  diameter  0.52  mm. 

Color,  a  uniform  grayish-white. 

(pimelodi,  Kr0yer's  generic  name  for  the  host.) 

Remarks. — It  is  evident  from  Kr0yer's  description  that  his  speci- 
mens were  yoimg  females  and  not  fully  grown  adults.  This  may  be 
seen  in  the  distinct  segmentation,  the  remnants  of  the  anal  laminae 
and  swimming  feet,  which  he  mentions  as  being  found  on  the  abdomen 
and  the  first  thorax  segment,  respectively.  The  adults  here  pre- 
sented agree  so  completely  in  all  their  general  details  as  to  leave  no 
doubt  of  their  identity.  The  points  in  which  they  differ  are  just 
those  that  would  be  looked  for  in  the  two  stages  of  development — 
a  disappearance  of  the  swimming  feet,  body  segmentation,  and  anal 
laminae,  and  a  fusion  of  the  abdomen  with  the  trunk.  Hence  the 
presence  of  these  differences  confirms  rather  than  disparages  the 
identity  of  the  two. 

Probably  also  the  ^^Acktheres  sp."  mentioned  by  Wright  in  the 
Report  of  the  Ontario  Game  and  Fish  Commission  for  1892  (p.  438, 
fig.  10,  text),  is  the  same  as  the  present  species. 

It  is  evidently  not  a  very  common  species  since  the  examination 
of  himdreds  of  catfish  by  the  present  author  yielded  only  the  three 
specimens  mentioned  above. 

m 

ACHTHBRBS  PERCARUM  Nordmaim. 

Plate  39,  figs.  96  and  97. 

Achtheres  perearum  Noromann,  1832,  p.  63,  pi.  4,  figs.  1-11;  pi.  6,  figs.  1-12.— Glahs, 
1862,  p.  287,  pis.  23  and  24. 

Host  and  record  of  specimens. — ^The  United  States  National  Museum 
collection  contains  two  lots  of  this  species,  the  first  containing  nine 
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females  without  egg  strings,  taken  from  the  mouth  of  Lucoperca  in 
the  Danube  River  at  Hesse,  Germany.  This  lot  is  numbered  39576, 
U.S.N.M. 

A  second  lot  of  two  females  with  egg  strings  was  taken  from  the 
^lls  of  PercafluvicttUis  at  Yamtland,  Sweden,  and  was  obtained  by 
exchange  with  the  University  of  Stockhohn.  It  has  been  numbered 
43680,  U.S.N  Jii. 

Specific  characters  of  female. — Cephalothorax  nearly  as  large  as  the 
body  and  ovate,  inclined  at  right  angles  to  the  trunk  axis,  ^e  trunk 
as  wide  as  long  and  distinctly  segmented,  obovate  in  outline  and 
flattened  dorso-ventrally;  abdomen  small,  triangular  and  without 
joints;  each  egg  string  often  as  large  as  the  body  and  eUipsoidal, 
containing  about  75  eggs.  First  antennae  slender,  exceptionally 
long,  and  distinctly  three-jointed;  second  pair  with  a  simple  exopod, 
armed  with  short  spines  and  considerably  curved  toward  the  endopod; 
the  latter  also  simple  and  tipped  with  a  single  spine;  first  maidllae 
three-partite,  the  three  rami  all  on  a  level;  second  maxillae  stout 
and  tapered  considerably  anteriorly;  bulla  as  wide  as  both  arms  at 
their  tips  and  cup-shaped;  claw  on  the  maxilUpeds  smooth  and 
rather  slender. 

Color,  a  grayish-white. 

Total  length  (without  egg  strings),  4.5  mm.  Length  of  cephalo- 
thorax, 2.2  mm. ;  of  trunk,  2.3  mm. ;  of  egg  strings,  2.5  mm.  Width 
of  cephalothorax,  2  mm. ;  of  trunk,  2.3  mm. ;  of  egg  strings,  1.66  mm. 

(percarum,  the  generic  name  of  the  host.) 

Specific  characters  of  male. — Cephalothorax  fuUy  as  long  as  the 
trunk,  widest  posteriorly,  with  concave  lateral  margins;  body  indis- 
tinctly segmented,  a  flattened  sphere  in  shape,  ending  in  a  blunt 
tip  posteriorly,  where  it  is  armed  with  two  short  anal  laminae.  First 
antennae  very  slender  and  three-jointed  as  in  the  female;  neither 
ramus  of  the  second  pair  armed  as  well  as  in  the  female;  first  max- 
illae three-partite;  second  maxillae  long,  with  a  wrinkled  basal  joint 
and  a  small  chela  on  the  tip  of  the  terminal  joint;  claw  of  maxillipeds 
short  and  stout,  shutting  down  against  a  small  papilla  on  the  inner 
margin  of  the  basal  joint. 

Color,  a  creamy  white. 

Total  length,  1.5  mm.    Greatest  width,  0.66  mm. 

RemarJcs. — ^Both  sexes  of  this  species  have  been  admirably  described 
and  figured  by  both  Nordmann  and  Claiis,  the  latter  also  giving  the 
internal  anatomy  and  several  stages  in  the  development.  Hence 
there  have  been  here  included  only  the  distinguishing  characters  and 
two  outline  figures  for  comparison.  These  plainly  show  that  it  is 
different  from  all  the  American  species,  and  thus  far  it  has  never 
been  found  upon  any  American  host,  although  it  is  vadely  distrib- 
uted throughout  Europe.    like  the  American  species,  amblopliiiBf 
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c         it  is  much  infested  with  parasitic  Vorticellidae  and  algae,  and  speci- 
5         mens  are  often  found  completely  covered  with  these  plants  and 

animals. 
,:  Genus  LERNAEOPODA  Blalnville. 

*  Generic  characters  of  female. — Cephalothorax  more  or  less  inclined 

"  to  the  trunk  axis,  short,  thickset,  and  covered  with  a  distinct  dorsal 

carapace;  first  one  or  two  thorax  segments  well  differentiated,  the 
?  others  thoroughly  fused  with  one  another  and  with  the  abdomen; 

^  no  anal  laminae;  genital  process  minute;  a  posterior  process  on 

i  either  side  of  the  genital  process  and  ventral  to  the  egg  string9. 

^  First  antennae  four-jointed;  exopod  of  second  antenna  much  smaller 

i  than  the  endopod  and  two-jointed;  mandibles  slender,  teeth  blimtly 

^  roimded  or  even  truncated;  first  maxillae  tipped  with  three  setae, 

i  sometimes  jointed;  palp  present,  with  three  termiaal  setae;  tips  of 

i  the  second  maxillae  enlarged  into  disks  or  furnished  ¥ath  a  bulla; 

egg  strings  long  and  slender. 

Oeneric  charadera  of  male. — Size  unusually  large  (2  to  3.5  mm.); 
cephalothorax  more  or  less  inclined  to  the  trunk  axis,  separated 
from  the  trunk  by  a  well-defined  groove  and  covered  with  a  dorsal 
carapace;  trunk  of  yoimg  males  conical  and  segmented,  later  be- 
coming inflated  and  losing  its  segmentation;  anal  laminae  often 
exceptionally  large  and  turned  forward  dorsally.  First  antennae 
four-jointed;  second  antennae  chelate;  second  maxillae  with  a  large 
spinous  process  on  the  basal  joint,  forming  a  chela  with  the  ter- 
minal claw;  maxiUipeds  much  larger  and  stouter  than  the  maxillae. 
Type. — Lemaeopoda  hrongniartii  BlainviUe. 
(Lerruieopoda,  Aepvdcoc,  Lemaean  and  vo6c,  foot). 
RemarTcs. — ^This  genus  was  founded  by  Blainville  in  1822,  with  the 
type-species  L.  hrorigniartiif  specimens  of  which  he  observed  "in  the 
collection  of  Brongniart,  who  did  not  know  where  or  on  what  kind 
of  a  fish  they  had  been  obtained"  (p.  442).  He  also  iQcluded  with 
the  type  the  species  salmonea  of  Gissler,  of  which,  however,  he  said 
ihat  he  had  never  seen  a  specimen,  and  that  possibly  it  did  not 
belong  to  this  genus.  An  examination  of  the  two  species  quickly 
convinces  one  that  they  belong  to  different  genera,  as  here  indi- 
cated. Although  Blainville's  type  has  never  been  seen  by  any  other 
observer,  it  was  described  and  figured  well  enough  to  show  its  rela- 
tionship to  Grant's  species,  elongata^  and  Kr0jrer's  species,  gdUi. 
These  two  species  are  very  well  known,  and  have  been  repeatedly 
described  and  figured;  taken  together,  therefore,  they  will  serve  as 
a  sort  of  common  coenotype  of  the  genus,  and  will  illustrate  for  us 
its  chief  characters. 

With  these  three  species  we   may  retain  in  the  original  genus 
Thomson's  muateli,  Kane's  Hdiscalis,  and  Richiardi's  scyUii,  making 
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six  in  all.    The  five  of  these  whose  hosts  are  known  are  all  parai^teB 
on  the  genital  apparatus,  or  the  eyes  of  sharks. 

The  other  species  which  have  from  time  to  time  been  referred  to 
this  genus  must  be  transferred  to  the  new  genera,  Lemaeopodiw 
and  Salmincola,  or  they  prove  to  be  synonyms.  If  the  number  left 
in  the  original  genus  seems  small  while  those  transferred  to  other 
genera  is  unduly  large,  we  must  remember  that  hitherto  practicaDj 
no  attention  has  been  paid  to  the  structure  of  the  male.  Further- 
more, this  genus  with  ClaveUa  (AnehoreUa),  has  for  years  served  as 
a  diunping  ground  for  such  species  as  could  not  with  certaiiity  be 
located  anywhere  else.  And,  finally,  if  we  could  select  saimonea  as 
the  type  of  Blainville's  genus  we  could  still  retain  the  majority  of 
the  species  in  the  original  genus.  But  BlainviUe  never  even  saw  a 
specimen  of  saimonea,  so  that  we  are  obliged  to  abide  by  the  decision, 
even  though  it  does  cause  so  many  changes. 

Accordingly  we  transfer  to  the  new  genus  Salmineola  the  follow- 
ing species,  because  they  have  no  dorsal  carapace,  no  free  thorax 
segment,  no  posterior  processes,  no  palp  on  the  first  maxillae,  while 
the  rami  of  the  second  antennae  are  unsegmented.  X.  dpina  Ob- 
son,  1877,  p.  82,  pi.  5,  figs.  10  to  13;  arcturi  Miers,  1877,  p.  106,  pL 
4,  fig.  2;  heani  Wilson,  1908,  p.  470,  pi.  81;  hieavlicvlata  Wilson, 
1908,  p.  472,  pi.  82;  cdifornierma  Dana,  1862,  p.  1379,  pi.  96,  fig.  1, 
a  and  6;  carpionis  Kr0yer,  1837,  p.  268,  pi.  2,  fig.  6;  edwardsii  Obson, 
1869,  p.  36;  extumescens  Gadd,  1901,  p.  100;  fdculata  Wilson,  1908, 
p.  473,  pi.  83;  gibber  Wilson,  1908,  p.  469,  pi.  80;  inermis  Wibon, 
1911,  p.  632,  pi.  68,  figs.  33  to  36;  lotae  Olsson,  1877,  p.  84,  pi.  6, 
figs.  14  to  19  ;maraenae  Olsson,  1877,  p.  80,  pi.  6,  figs.  6  to  S;8almaMa 
(Gissler),  1751,  p.  185,  pi.  6,  figs.  1  to  5;  siscawet  Smith,  1874,  p.  664, 
pi.  3,  fi^.  15  and  16;  thyfrialli  Eessler,  1868,  p.  97,  pi.  4,  fig.  3,  a 
and  b. 

L.  bicaudata  Er0yer,  1837,  p.  275,  pi.  3,  fig.  11,  is  transferred  to 
the  genus  CJiaropinus  (see  p.  656). 

L.  davigera  Olsson,  1872,  p.  63,  pi.  5,  figs.  1  to  6,  is  the  same  species 
that  had  been  described  four  years  before  by  Kessler  under  the  name 
L.  thymoM  (see  p.  613). 

L.  dutJiae  T.  Scott,  1900,  p.  173,  pi.  8,  figs.  27  to  37,  is  shown  by  the 
form  and  segmentation  of  the  male  to  belong  to  the  genus  Charopintu 
(see  p.  654). 

X.  caregoni  Smith,  1874,  p.  664,  pi.  3,  fig.l7,  belongs  to  the  genus 
Acktheres,  as  has  already  been  shown  on  p.  623. 

L.  ccregonorum  and  L.  exiensa  were  established  by  Eessler  in  a  paper 
entitled  Materials  toward  a  Knowledge  of  the  Onega  Sea  and  the 
District  about  it,  particularly  in  its  Zoological  Aspects.  They  are 
both  described  on  p.  97  and  figured  on  plate  4,  figs.  1  and  2.  After 
a  careful  examination  of  these  figures  and  a  condensed  description 
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of  tho  same  species  given  by  Gradd  ia  1904  it  is  certain  that  neither 
of  the  species  belongs  to  the  genus  Lemaeopoda  as  here  constituted. 
They  have  no  dorsal  carapace,  no  differentiated  thorax  segments,  no 
posterior  processes,  and  no  palp  on  the  first  maxillae.  They  do 
agree,  however,  in  all  known  particulars  with  the  new  genus  5a2- 
mincoUif  and  accordingly  are  transferred  to  that  genus. 

L.  cyprinacea  Hermann,  1783,  pi.  2,  fig.  7,  is  a  synonym  of  Gissler's 
L.  salmonea. 

L.  dalmanni  (Betsdus),  1829,  p.  109,  pi.  6,  belongs  to  the  genus 
Oharopinus  (see  p.  655). 

L.fontinalis  Smith,  1874,  p.  663,  pi.  3,  figs.  12  to  14,  is  a  synonym 
of  Olsson's  L.  edwardsii. 

L.  (?)  lampri  T.  and  A.  Scott,  1913,  p.  202,  pi.  33,  fig.  6;  pi.  49, 
figs.  12  to  16,  if  compared  with  the  male  shown  in  fig.  O  will  be  found 
to  agree  so  closely  as  to  leave  no  doubt  that  the  species  belongs  to 
the  genus  Thysancie  rather  than  to  Lemaeopoda  (see  p.  660). 

X.  T^mgilrachia  Brian,  1912,  p.  39,  pi.  2,  fig.  5;  pi.  12,  figs.  1  to 
12,  and  L.  longimana  Olsson,  1869,  p.  38,  pi.  2,  figs.  18  to  22,  have 
no  dorsal  carapace  and  no  free  thorax  segment,  both  rami  of  the 
second  antennae  are  unsegmented,  and  the  posterior  processes  are 
dorsal  instead  of  ventral.  For  these  reasons  they  are  transferred  to 
the  new  genus  Lemaeopodina  (see  p.  640). 

L.  mustdi  Thomson,  1889,  p.  373,  pi.  28,  figs.  9  and  9a,  is  founded 
on  a  single  female,  has  never  been  seen  by  any  other  investigator,  and 
no  data  are  given  with  reference  to  the  appendages,  so  that  it  can 
not  be  located  anywhere  with  certainty,  but  is  possibly  a  synonym 
of  L.  gaUi. 

L.  obesa  Kr^yer,  1837,  p.  270,  pi.  3,  fig.  13,  ato  e,  was  shown  by 
Olsson  to  belong  to  the  genus  Brctchielta  (see  p.  701). 

L.  scyUii  Richiardi,  1880,  p.  151,  was  a  mere  name  without  descrip- 
tion or  figures,  but  Brian  identified  it  in  1899  and  gave  a  text  figure 
of  the  female.  If  his  identification  is  right,  the  species  is  a  synonym 
of  L.  gold. 

L.  aehastis  Er0yer,  1863,  p.  279,  pi.  17,  fig.  7,  a  to  A,  is  founded 
upon  two  mutilated  specimens  obtained  from  a  Greenland  fish  and 
has  never  been  seen  by  any  other  investigator.  It  presents  several 
details  which  are  radically  different  from  the  genus  as  here  estab- 
lished, notably  in  the  structure  of  the  second  antennae  and  first 
maxillae,  as  well  as  in  the  absence  of  posterior  processes  and  a  dorsal 
carapace.  The  two  appendages  which  look  Uke  posterior  processes 
in  Ejr0yer's  figure  are  stated  in  his  description  to  be  spermatophores. 
There  are  enough  of  these  differences  to  exclude  the  species  from  the 
genus  Lemaeopoda^  but  not  enough  to  enable  us  to  locate  it  anywhere 
else  with  even  a  probability.  Hence  the  best  that  can  be  done  is  to 
leave  it  until  further  details  can  be  obtained. 
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L.  nmOU  T.  and  A.  Scott,  1913,  p.  202,  pi.  61,  figs.  5  and  6,  has  do 
dorsal  carapace,  no  free  thorax  segment,  and  the  posterior  processes 
are  dorsal.  These  facts  with  other  details  warrant  its  transfer  to  the 
new  genus  Lemaeopodina. 

L.  $pinaci8  Brian,  1912,  p.  36,  pi.  5,  fig.  8;  pi.  11,  figs.  3  to  6,  shows 
in  the  male  a  stmctnre  entirely  distinct  from  Lemaeopoda  and  is 
accordingly  transferred  to  the  new  genus  Lemaeopodina. 

L.  steOata  Blainville,  1823,  p.  112,  was  figured  by  Milne  Edwards, 
1840,  pi.  40,  fig.  12,  but  has  never  been  weU  enough  described  to  be 
located  anywhere  definitely. 

TABLK  OF  BPKCIX8. 

1.  Ends  of  second  maxilke  enlarged  into  flattened  diaks;  no  buOa;  postmor  ptocenei 
foliaceoua 2. 

1.  Ends  of  second  maxillae  united  to  a  button-ehaped  bulla;  posterior  proceflses 

usually  cylindrical,  sometimes  foliaceous 3. 

2.  Second  maxillae  fiUfiorm;  terminal  disks  mere  flattened  daws;  maxiUipeds  with 

stout  chelae;  posterior  processes  turned  forward  ventrally. 

brongnuarUi  Blainville,  1822,  p.  634. 

2.  Second  maxillae  stout,  terminal  disks  three  times  the  diameter  of  the  maxillae; 

maxilHpeds  with  a  simple,  slender  claw hiditcaKM  Kane,  1892,  p.  63S. 

3.  Sixe  small  (5  mm.);  neck  short  and  indistinct;  posterior  processes  filifrxm;  second 

maxillae  longer  than  the  trunk;  can  not  be  located  with  certainty. 

miM(e2«  Thomson,  1880,  p.  635. 
3.  Sixe  medium  (12  mm.);  neck  distinctly  segmented;  posterior  processes  stout, 
sometimes  foliaceous;  second  maxillae  two-thirds  the  length  of  the  trunk. 

galei  Kr^yer,  1837,  p.  635. 
3.  Sixe  large  (20  mm.);  neck  distinctly  segmented;  posterior  processes  mere  knobs; 
second  maxillae  two  or  three  times  the  length  of  the  trunk. 

dongaia  ((hmnt),  1827,  p.  637. 

LXRHABOPODA  BROMOHIARTn  Btainfills. 

Lemaeopoda  brongniarUi  BLAnnrnxB,  1822,  p.  442,  figs.  15  and  16a. 

Oenerie  characters  of  femaU. — Since  this  was  Blainville's  tfpe 
species,  and  since  it  has  been  seen  by  no  other  observer,  it  seems  best 
to  translate  Blainville's  original  description,  explaining  in  paren- 
theses the  appendages  and  parts  designated: 

Body  slender,  quite  elongate,  divided  into  an  oval  abdomen  (trunk)  and  a  cefdta- 
lothorax,  flattened  and  covered  with  a  hard  carapace;  a  pair  of  palps  (first  maxillae), 
short,  stout,  conical,  and  subarticulate,  accompany  the  mouth;  two  pairs  of  legs  (second 
maxillae  and  maxilUpeds),  articulated  and  furnished  with  claws,  on  the  thorax;  egg 
sacks  short  and  subcyHndrical.  The  anterior  pair  of  logs  (maxillipeds)  short  and 
formed  of  two  joints  aiul  one  claw;  the  posterior  pair  (Second  maxillae)  much  the  kmger, 
slender,  cylindrical,  with  a  terminal  flattened,  triangular  claw 

The  abdomen  (trunk)  is  oval  and  a  little  flattened.  The  two  sacks  with  iddch  it 
terminates  behind  are  covered  with  a  homy  skin,  somewhat  transparent,  iddch  pe^ 
mits  one  to  see  that  their  interior  is  fiUed  with  a  hepatic  substance,  fully  resembling 
that  in  the  abdomen.    The  long  logs  (second  maxillae)  were  made  up  in  the  same  way. 

To  this  may  be  added  that  the  cephalothorax  is  inclined  to  the 
trunk  while  the  posterior  processes,  or  sacks,  as  Blainville  calls  them, 
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Furthermore,  Blainville's  second  figure  shows  that  the  eicopod  of  the 
second  antennae  is  segmented,  and  thai  the  daws  on  the  maxillipeds 
are  chelate. 

Total  length,  13  or  14  mm.  Ijength  of  cephalothorax,  4  nmi.;  of 
tronk,  10  mm.;  of  posterior  appendages,  4.5  mm.  Width  of  trunk, 
5  mm. 

{ir(mgniartii,  to  Prof.  Alexandre  Brongniart,  of  the  Faculty  of 
Science  at  Paris). 

LXRHABOPODA  BIDTfiCATJS  Kne. 
Lemaeopoda  bidiKoKs  Kanb,  1892,  p.  203,  pk.  9  and  10. 

Remarks. — This  species  was  obtained  by  Eime  from  the  daspers 
of  male  topes,  OdUua  vulgaris,  caught  off  the  coast  of  Ireland  in  1890, 
and  both  sexes  were  admirably  described  and  figured.  The  female 
agrees  in  all  esaential  generic  particulars  with  the  one  described  by 
Blainville,  and  the  male  is  taken  as  the  type  male  of  the  genus 
(see  pi.  25,  fig.  B).  Attention  is  called  to  the  fact  that  in  both  of 
these  species  there  is  no  bulla,  and  that  the  posterior  processes  are 
foliaceous.  In  the  undeveloped  young  of  both  sexes  the  trunk  shows 
distinct  segmentation. 

LXRHABOPODA  1CU8TXU  ThwilM, 

Lemaeopoda  mtuUli  Thomson,  1889,  p.  373,  pi.  28,  figs.  9  and  9a. 
AdUheres  galei  Bbian,  1906,  p.  101. 

Remarks. — ^This  species  was  described  by  Thomson  from  a  sin^e 
specimen  taken  from  the  cloaca  of  the  smooth  hound,  Mustdus 
antarcticuSj  near  New  Zealand.  Neither  the  description  nor  the 
figures  give  us  sufficient  data  for  a  definite  location  of  the  species. 
We  have  no  details  of  any  of  the  appendages  or  mouth  parts,  and 
the  single  figure  (9a)  of  the  under  surface  of  the  cephalothorax  is  so 
small  that  it  gives  only  the  relative  position  of  the  various  organs. 
Brian  in  the  reference  given  above  makes  this  species,  Richiardi's 
Lemaeopoda  scyUii,  and  Kiu-z's  AdUheres  selaehiorum,  all  synonyms 
of  Er0yer's  Lemaeopoda  galei,  but  he  changes  the  genus  of  Kr^yer's 
species  and  calls  it  Achiheres  galei.  The  male  of  L.  galei  shows  con- 
clusively that  it  can  not  be  included  in  the  genus  Aektheres,  and  the 
absence  of  an  abdomen  and  the  presence  of  posterior  processes  in  the 
females  of  the  other  species  debar  them  from  the  same  geniis.  The 
only  thing  that  we  can  do  with  this  species  described  by  Thomson 
is  to  leave  it  where  he  placed  it  until  we  can  get  further  details. 

LXRHABOPODA  OALSI  Expfm* 
Lemaeopoda  galei  Kr0tbr,  1837,  p.  272,  pi.  3,  %.  5,  a  to/.— Bauid,  1860,  p.  334,  pL 
36,  ^,  7.— T.  SooTT,  1900,  p.  172,  pi.  8,  ^.  16  to  26. 

Host  and  record  ofspedmans. — ^In  the  collection  of  the  United  States 
National  Museum  there  is  a  single  female  of  this  species,  with  attached 
males.  They  were  taken  from  a  smooth  hound  at  Cornwall,  England, 
and  were  obtained  by  exchange  from  Rev.  A.  M.  Norman;  they  are 
numbered  8346,  U.S.N.M. 
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Specijie  charadera  of  female. — Cephftlothorax  comparative  ^ery  I 
small,  oval  in  outline,  stron^y  flattened  doTSO-ventrally,  and  covered  | 
with  a  distinct  dorsal  carapace.  Tronk  slender,  obclavate,  narrowed  t 
where  it  joins  the  cephalothorax  and  with  the  first  one  or  two  thorax 
segments  well  differentiated;  broadest  and  thickest  at  the  posterior  3 
end,  which  is  well  ronnded  and  terminates  in  two  cylindrical  processes, 
on  a  level  with  the  ventral  surface  and  somewhat  divergent;  between 
these  processes  on  the  median  line  is  a  small  genital  process;  egg 
strings  narrow  and  as  long  as  the  body;  e^s  large  and  somewhat 
flattened  anteroposteriorly,  arranged  in  4  to  6  longitudinal  rows, 
about  150  eggs  in  each  string.  Basal  joint  of  first  antenna  much 
enlarged,  the  other  three  joints  diminishing  r^ularly  in  size.  Exopod 
of  second  antennae  only  one-fourth  the  diameter  of  the  endopod, 
distinctly  two-jointed,  and  ending  in  several  short  spines.  First 
maxillae  tripartite,  one  ramus  terminal,  the  other  two  on  the  inn^ 
margin,  palp  well  developed  and  tipped  with  two  short  and  curved 
spines.  Second  maxillae  as  long  as  the  trunk,  slender,  cylindrical^ 
and  slightly  swollen  at  the  tip,  where  they  are  furnished  with  a  small 
bulla.  Maxillipeds  situated  between  the  bases  of  the  second  maxillae, 
with  a  stout  basal  joint  armed  on  the  inner  mar^n  with  two  rounded 
knobs  covered  with  spines,  terminal  claw  rather  slender,  with  a  bunch 
of  accessory  spines  near  its  tip. 

Color,  a  uniform  grajrish-white,  but  varying  greatly  in  specimens 
from  different  hosts  and  also  in  different  specimens  from  the  same  host 
Van  Beneden  (1851,  p.  120)  obtained  this  species  from  four  different 
genera  of  Plagiostoma,  Mustdus,  Ttygon,  Ouleus,  and  ScyUium.  He 
notes  that  some  of  the  parasites  had  yellow  bands  on  the  heads, 
antennae,  second  maxillae  and  maxillipeds,  in  others  these  organs 
were  all  of  a  bright  red  color,  while  in  still  others  this  same  red 
color  was  confined  to  the  anterior  part  of  the  thorax.  Similar  colors 
are  found  in  certain  of  the  Lemaeidae  whose  attachment  organs  are 
buried  in  the  tissues  of  the  host,  and  both  there  and  in  the  present 
species  the  color  is  remarkably  permanent,  vrithstanding  strong 
aJcohol  for  many  years. 

Total  length,  10  to  16  mm.  Length  of  cephalothorax,  1.5  nun.; 
of  trunk,  9  mm.;  of  posterior  processes,  2  mm.;  of  <^  strings,  10 
mm. 

Specific  characters  of  moZa.  -  Cephalothorax  in  line  with  the  trunk 
axis,  half  the  entire  length,  considerably  laiger  than  the  rest  of  the 
body,  and  covered  with  a  distinct  dorsal  carapace.  Trunk  cylindrical, 
slightly  increased  in  diameter  at  the  center  and  indistinctly  segmented; 
toward  the  posterior  end  on  the  ventral  surface  may  be  seen  the  two 
genital  openings  for  the  extrusion  of  the  spermatophores;  behind  these 
but  thoroughly  fused  with  the  trunk  is  a  small  unsegmented  abdomen, 
which  carries  a  pair  of  anal  laminae  attached  to  its  posterior  mai^ 


Digitized  by  VjOOQIP 


wo.  2063.    yORTEt  AMERICAN  PARASITIC  C0PEP0D8^WIL80N.  637 

on  a  level  with  the  dorsal  surface.  These  are  narrowed  into  a  slender 
neck  where  they  join  the  abdomen,  then  swell  suddenly  into  a  plump, 
somewhat  flattened  cylinder  which  is  short  and  pointed  at  the  tip  and 
is  turned  forward  along  the  dorsal  surface  of  the  body. 

The  appendages  are  similar  to  those  of  the  female,  except  that  both 
the  second  maxillae  and  maxillipeds  are  chelate,  the  terminal  claw 
shutting  against  a  curved  spiae  or  process  on  the  inner  margia  of  the 
second  joint. 

Color,  a  uniform  yellowish-white. 

Total  length,  2.15  mm.    Greatest  diameter,  0.65  mm. 

(ffcUei,  from  the  generic  name  of  the  most  common  host.) 

Remarks. — This  male  is  one  of  the  largest  in  the  entire  family  and  it 
seems  to  prefer  to  attach  itself  to  the  body  of  the  female  at  the  ante- 
rior end  and  just  behind  the  cephalothorax  instead  of  at  the  posterior 
end.  Scott  reports  this  species  as  found  in  company  with  hidiscalis 
upon  the  male  tope,  GcHeiis  cards.  The  present  species  adhered  to  the 
skin  beneath  and  between  the  ventral  fins,  while  bidiscalis  was  found 
adhering  to  the  ends  of  the  claspers. 

LBRNABOPODA  BLONOATA  (Ofsnt). 

Plate  m,  fig.  98. 

Lemaea  eUmgata  Grant,  1827,  p.  147,  pi.  2,  fig.  5. 

Lemaeopoda  eUmgata  Eb0tbr,  1837,  p.  259,  pi.  2,  ^,  12.-~BAna>,  1850,  p.  383, 
pi.  35,  fig.  5.--T.  SooTT,  1900,  p.  171,  pi.  8,  figs.  11  to  15, 

Host  and  record  of  sjpecimens. — ^Three  fine  females,  two  of  which  have 
attached  males,  are  numbered  12037,  U.S.N.M.,  but  there  is  no  record 
of  the  host  or  locality.  Another  female  was  obtained  in  Greenland 
by  N.  P.  Scudder  and  is  numbered  39574,  U.S.N Jif .  No  host  is  given 
for  this  specimen,  but  as  it  was  obtained  from  the  fishermen  off  the 
coast  it  was  probably  taken  from  a  shark.  All  four  of  these  females 
have  unbroken  egg  strings. 

Spedjic  characters  of  female, — Cephalothorax  small,  ovoid,  flattened 
dorso-ventrally,  and  inclined  at  right  angles  to  the  trunk  axis.  First 
two  segments  of  the  trunk  distinctly  differentiated,  the  others  merely 
indicated  by  surface  grooves;  trunk  cylindrical,  more  or  less  strongly 
flattened  dorso-ventrally,  two  or  three  times  as  long  as  wide,  with  a 
row  of  pits  or  depressions  along  either  side  of  the  dorsal  midline;  the 
posterior  end  with  prominent  well-rounded  comers,  and  in  the  center 
between  the  bases  of  the  egg  strings  and  on  a  level  with  the  ventral 
surface  two  short  knoblike  posterior  processed.  Egg  strings  consid- 
erably longer  than  the  body,  slender,  and  cylindrical;  eggs  minute, 
arranged  iq  20  to  30  longitudinal  rows,  about  100  eggs  id  a  row. 

First  antennae  four-jointed,  rather  slender;  second  pair  with  a  tiny 
exopod  inserted  on  the  side  of  the  endopod,  the  former  tipped,  with 
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four  spines,  the  latter  smooth.  Mandibles  slender,  with  eight  comb- 
like  teeth,  all  of  the  same  size;  first  maxillae  tipped  with  three  jointed 
setae,  palp  long  and  tipped  with  three  spines. 

Second  maxillae  long  and  stout  and  more  or  less  wrinkled,  jointed 
at  the  tip  by  a  button-ehaped  bulla.  These  maxillae  are  attadied  to 
the  sides  of  the  head,  on  a  level  with  the  dorsal  surface,  and  just  out- 
side the  bases  of  the  maxillipeds.  The  latter  have  a  moderately  stout 
basal  joint,  carrying  a  short  process  on  its  inner  margin,  which  is  cov- 
ered with  bristling  hairs;  terminal  claw  short  and  slender,  with  an 
accessory  spine  on  the  inner  margin  near  the  tip. 

Color  (preserved  material),  a  uniform  yellowish-white,  the  pitted 
areas  brownish,  the  egg  strings  orange. 

Total  length  (without  egg  strings),  22  mm.    Liength  of  second  max- 
illae, 14  mm.;  of  ^g  strings,  25  mm.    Greatest  width,  5  to  7  mm. 

Specific  characters  of  male. — Cephalothorax  inclined  to  the  trunk 
axis  nearly  at  right  angles  and  covered  by  a  well-defined  carapace; 
trunk  conical  and  distinctly  segmented  in  younger  specimens,  but 
thickening  posteriorly  and  losing  its  segmentation  in  older  specimens; 
in  both  it  is  about  the  same  length  as  the  cephalothorax  and  termi- 
nates in  two  small  spinelike  anal  laminae,  curved  backward  along  the 
dorsal  surface.  First  antennae  four-jointed,  slender;  second  pair, 
chelate,  the  endopod  ending  in  a  leaflike  lamina,  smooth  and  un- 
armed, the  exopod  with  a  smaU  terminal  lamina  bifid  nearly  to  its 
center.  First  maxillae  tipped  with  two  long  setae  and  a  shorter  one 
on  the  inner  margin;  second  maxillae  rather  stout  and  tipped  with  a 
stout  claw;  maxillipeds  also  stout,  the  terminal  claw  curved  and  fit- 
ting c^ainst  a  process  on  the  basal  joint,  making  a  powerful  chela. 

Oolor  (preserved  material)  a  uniform  yellowish-white. 

Total  length,  2.5  mm.  Length  of  cephalothorax,  1.2  mm.  Great- 
est width,  0.75  mm. 

{dongaJtuSj  elongate,  alluding  to  both  the  trunk  and  the  egg 
strings.) 

Remarlcs. — ^The  male  described  by  Steenstrup  and  Lfltken  diffeis 
from  the  two  f oimd  upon  the  present  females  chiefly  in  the  inflation 
and  segmentation  of  the  trunk.  In  their  specimen  the  tnmk  was 
almost  spherical  and  showed  no  traces  of  segmentation;  in  the  present 
specimens  it  tapers  decidedly  backwards  and  is  distuictly  segmented. 
But  these  are  just  the  differences  one  would  expect  between  young 
and  fuUy  developed  males. 

The  minute  size  and  enormous  number  of  the  eggs  is  also  worthy 
of  notice.  Possibly  the  copepodid  larvae  can  not  attach  themselves 
to  any  other  portion  of  the  host's  body  except  the  eye  where  they  are 
always  found.  If  this  be  true,  it  would  greatly  restrict  their  chances 
of  survival  and  so  would  necessitate  a  much  larger  number  of  ^gs. 
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LERNABOPODINAy  ne^w  genus. 

Oenerie  characters  cf female. — Cephalothorax  at  an  oblique  angle 
with  the  trunk,  much  smaller  than  the  latter,  and  the  two  separated 
by  a  distinct  groove;  dorsal  carapace  small  and  poorly  defined;  trunk 
pear-shaped,  much  narrowed  anteriorly;  no  anal  laminae,  but  two 
small  posterior  processes  dorsal  to  the  egg  strings;  no  genital  process 
or  external  segmentation;  first  antennae  three-jointed;  second  an- 
tennae biramose,  the  rami  about  the  same  size,  imsegmented,  and 
covered  with  bristles  and  spines;  first  maxillae  bipartite,  with  a 
short  palp;  second  maxillae  slender,  bulla  button-shaped;  maxillipeds 
with  slender  terminal  claw,  having  an  accessory  claw  on  the  inner 
margin;  egg  strings  short  and  stout. 

Generic  characters  of  rnale. — Body  bent  twice  at  right  angles,  so 
that  the  trunk  and  the  anterior  portion  of  the  cephalothorax  are  par- 
allel with  the  second  maxillae  and  maxiUipeds;  trunk  separated  from 
the  cephalothorax  by  a  well-defibed  groove,  unsegmented,  and  ter- 
minating in  two  anal  laminae,  each  tipped  with  a  small  spine;  first 
antennae  three-jointed;  second  antennae  biramose  but  not  chelate; 
first  maxillae  slender,  without  a  palp  and  tipped  with  two  setae; 
second  maxillae  and  maxiUipeds  very  large  and  stout,  and  armed 
with  strong  chelae. 

Type. — Lemaeopodiva  relaia,  new  species. 

(Lemaeapodina,  Lemaeopoda  and  ending  denoting  likeness.) 

BemarJca. — ^It  will  be  noted  that  the  species  belonging  to  this  new 
genus  are  parasitic  on  rays  and  sharks  which  inhabit  the  deeper 
portions  of  the  ocean.  Brian  called  attention  to  this  fact  in  con- 
nection with  the  two  new  species  which  he  established  in  1912 
(p.  38).  And  it  may  be  still  further  emphasized  by  the  three  species 
taken  from  deep  water  rays,  Olsson^s  hngimana,  T.  Scott's  duihae, 
and  the  new  species,  reUUa.  There  must  be  the  same  adaptation 
to  pressure  in  the  parasites  which  obtains  in  the  fishes  serving  as 
their  hosts.  This  fact  ought  to  have  some  systematic  value  in 
indicating  the  close  relationship  of  these  species.  The  simplest 
way  to  distinguish  the  genus  from  Lemcteopoda  is  by  the  posterior 
processes  in  the  female  which  are  dorsal  to  the  egg  strings  instead 
of  ventral.  To  this  may  be  added  the  equal  size  of  the  rami  of  the 
second  antennae,  both  of  which  are  unsegmented,  while  the  first 
maxillae  are  bipartite.  The  Lemaeapodina  male  is  very  much 
smaller  than  that  of  Lemaeopoda,  and  its  body  is  bent  twice  at 
right  angles,  the  cephalothorax  has  no  carapace,  and  the  second 
maxillae  as  well  as  the  maxillipeds  are  chelate. 

Lemaeopoda  duihae  T.  Scott,  1900  (p.  173),  is  referred  to  this  new 
genus  for  several  reasons.    It  has  no  dorsal  carapace,  no  differ- 
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entiated  thorax  segments,  the  posterior  processes  are  dorsal  instead 
of  ventral,  and  the  male  is  radically  different  from  that  of  Lemae- 
opoda,  so  that  it  can  not  belong  to  that  genus. 

On  the  other  hand  the  female  agrees  with  that  of  Lerruuopodina 
in  every  particular  except  the  segmented  exopod  of  the  second 
antennae,  and  the  male  corresponds  save  for  the  fact  that  the  trunk 
is  segmented.  This  latter  is  probably  due  to  the  stage  of  develop- 
ment of  the  male,  since  we  find  similar  differences  in  every  genus 
in  the  family  where  the  males  are  known. 

We  are  thus  left  with  the  single  difference  mentioned  in  the  female 
and  may  refer  the  species  to  the  present  genus. 

Lerruieopoda  similis  T.  and  A.  Scott,  1913,  p.  202,  for  the  same 
reasons  just  enumerated  can  not  remain  in  the  genus  where  it  was 
placed.  No  details  are  given  of  the  appendages  or  mouth  ;parts, 
nor  is  the  male  known,  yet  the  excellent  colored  figures  and  the 
brief  description  leaves  but  little  doubt  that  the  species  belongs  here 
in  the  new  genus  rather  than  in  Lemaeopoda. 

Lemaeopoda  spinacis  Brian,  1912,  p.  36,  is  also  transferred  to 
the  present  genus.  Brian  described  and  fiigured  both  sexes  of  this 
species,  and  while  the  male  agrees  with  that  of  Lemaeopodina  in  all 
essential  particulars,  the  female  differs  in  the  fact  that  it  has  no 
posterior  processes.  This  is  an  important  difference  but  not  enough 
to  warrant  the  erection  of  a  new  genus,  and  as  the  species  shows 
greater  affinity  with  Lemdeopodina  than  with  any  other  genus  in 
the  family  it  is  placed  here. 

TABLB  OF  SPSCIB0. 

1.  Second  maxillae  filiform  and  definitely  longer  than  the  trunk 2. 

1.  Second  maxillae  stouter  and  definitely  shorter  than  the  trunk 3. 

2.  Second  maxillae  three  times  the  length  of  the  trunk;  posterior  proceesee  cylin- 

drical and  half  as  long  as  the  trunk;  maxillipeda  smaU  and  weak. 

Umgibraekia  (Brian),  1912,  p.  641. 
2.  Second  maxilae  but  little  longer  than  the  trunk;  posterior  processes  flattened 
and  foUaceous;  second  antennae  chelate;  maxiUipeds  large  and  strong. 

Umgimana  (Olsson),  1869. 

2.  Second  maxillae  but  little  longer  than  the  trunk;    posterior  processes  cylin- 

drical, but  less  than  one-fourth  the  length  of  the  trunk;   second  antennae 
ample;  maxillipeds  laige  and  strong chUhae(^,  Scott),  1900. 

3.  Cephalothorax  much  elongated;   posterior  processes  conical,  slender;  egg  atringp 

slender  and  as  long  as  the  trunk;  dorsal  carapace  veiy  indistinct. 

nmilU  (T.  and  A.  Scott),  1913. 
3.  Cephalothorax  short  and  wide;  posterior  processes  stout,  cylindrical;  egg  strings 
stout  and  only  half  the  length  of  the  trunk;  dorsal  carapace  well  defined. 

relatay  new  species,  p.  641. 
3.  Cephalothorax  short,  wide,  and  depressed;  posterior  processes  mere  knobs;  egg 
strings  stout  and  as  long  as  the  trunk;  dorsal  carapace  well  defined. 

ipinacU  Brian,  1908. 
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UOtNABOPODINA  LONGZBRACHIA  (Brian). 
Lemaeopoda  Umgibradna  Brian,  1912,  p.  39,  pi.  2,  fig.  5;  pi.  12,  figs.  1-12. 

Host  and  record  of  specimens. — ^There  is  in  the  collection  of  the 
United  States  National  Museum  a  single  female  of  this  species, 
which  is  numbered  6087,  U.S.N.M.,  but  mifortunately  all  record  of 
host  and  locality  has  been  lost. 

Specific  characters  of  female. — Brian  has  given  a  good  description 
and  figures  of  this  species,  and  we  may  repeat  briefly  the  principal 
characters.  Cephalothorax  comparatively  small,  one-fifth  the  length 
and  one-fourth  the  width  of  the  trunk,  obovate,  covered  with  a  dis- 
tinct dorsal  carapace,  and  well  separated  from  the  trunk;  neck  short 
and  without  grooves;  trunk  pear-shaped,  increasing  in  diameter  from 
tlie  narrow  neck  backward,  plumply  rounded  and  smooth.  A  small 
and  degenerate  abdomen  between  tihie  posterior  processes;  the  latter 
cylindrical,  half  as  long  as  the  trunk,  and  contracted  into  a  narrow 
pedicel  where  they  join  the  thorax.  Egg  strings  cylindrical,  half  the 
diameter  of  the  body,  and  four-fifths  as  long;  eggs  small,  in  10  or  12 
longitudinal  rows,  about  45  in  a  row.  First  antennae  four-jointed; 
second  antennae  biramose,  the  endopod  (dorsal)  somewhat  larger 
than  the  exopod  (ventral),  neither  of  them  jointed.  First  maxillae 
minute,  without  a  palp  and  tipped  with  two  setae;  second  maxillae 
filiform,  of  the  same  diameter  throughout,  and  from  two  and  a  half 
to  five  times  the  combined  length  of  the  cephalothorax,  trunk,  and 
posterior  appendages.  Maxillipeds  rather  slender,  with  a  stout  spine 
on  the  basal  joint  near  the  distal  end,  and  an  accessory  spine  on  the 
inner  margin  of  the -terminal  claw  near  its  tip. 

Color  (preserved  material),  a  ligiht  brownish-yellow. 

Total  length  (without  posterior  processes),  11  mm.  Length  of 
posterior  processes,  3  mm.;  of  egg  strings,  11  mm.;  of  second  max- 
illae, 56  mm.    Greatest  width  of  trunk,  5  mm. 

Qongibrachiay  long-armed,  alluding  to  the  second  maxillae.) 

RemarJcs. — ^The  distinguishing  character  of  this  species  is  the  re- 
markably long  and  slender  second  maxillae,  which,  as  Brian  has 
stated,  give  the  parasite  the  appearance  of  a  tiny  pear  suspended  by 
two  long  threads.  No  other  copepod  is  known  in  which  the  attach- 
ment organs  reach  such  a  proportionate  length. 

UBRNABOPODIN A  RELATA,  new  spadM. 

Plate  26,  fig.  D;  plate  39,  figs.  99  to  101;  plate  40,  figs.  102  to  105. 

Host  and  record  of  specimens. — ^About  one  hundred  specimens  of 

both  sexes  were  obtained  from  the  gills  of  a  large  barndoor  skate, 

Raja  levis,  at  Harpswell,  Maine,  August  15,  1913..    A  single  female 

with  an  attached  male  is  made  the  type  of  the  new  species  and  is 

84848"— Proc.N.M.voL47—l 
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numbered  43572,  U.S.N.M.    The  remaining  specimens  are  numbored 
43576,  U.S.N.M.,  and  become  paratypes. 

Specific  charcLcters  of  female. — Cephalothorax  short  and  wide  and 
separated  from  the  body  by  a  well  defined  groove,  the  anterior  por- 
tion covered  with  a  dorsal  carapace;  trunk  pear-shaped,  narrowed 
anteriorly  into  a  long  slender  neck,  prolonged  posteriorly  into  a 
bluntly  rounded  point  between  the  egg  strings,  which  represents  the 
abdomen;  on  either  side  of  this  point,  and  dorsal  to  the  egg  strings, 
is  a  short  cylindrical  process,  half  a  millimeter  long  and  curved  like  a 
parenthesis  mark;  they  are  of  the  same  diameter  throu^out,  with  a 
slight  constriction  at  the  base;  egg  strings  only  one-Uurd  as  long  as 
the  trunk,  but  plump;  eggs  large,  in  4  or  5  longitudinal  rows,  about 
10  in  each  row. 

First  antennae  plump  and  almost  entirely  concealed  by  the  second 
pair,  indistinctly  jointed  and  terminated  by  three  short  spines.  Sec- 
ond antennae  large  and  stout,  inclined  inward  against  the  inouth 
tube,  and  biramose  at  the  tip,  the  two  rami  well  separated,  unseg- 
mented,  and  curved  toward  each  other  at  their  tips,  each  armed  with 
one  or  two  stout  spines  and  many  smaller  ones.  First  maxillae  slender 
and  tipped  with  two  setae;  palp  short  and  thick,  and  also  tipped 
with  two  setae.  Second  maxillae  about  twice  the  length  of  the 
cephalothorax,  slender  and  joined  at  the  tip  to  a  small,  button- 
shaped  bulla.  Maxillipeds  large  and  stout,  the  terminal  daw  long 
and  slender,  with  an  accessory  claw  on  the  inner  margin,  close  to  the 
tip,  followed  by  a  row  of  saw  teeth;  a  large  roughened  knob  on  the 
inner  margin  of  the  basal  joint  near  the  distal  end,  against  which  the 
terminal  claw  shuts.  Color,  a  uniform  creamy  white,  the  bulla 
transparent.  Total  length,  including  posterior  processes,  5  nun. 
Length  of  cephalothorax,  1.2  mm.;  of  egg  strings,  1.75  mm.;  of  sec- 
ond maxillae,  3  mm.    Greatest  width  of  trunk,  1  mm. 

Specific  cliaracters  of  male. — ^Anterior  portion  of  cephalothorax  and 
trunk  parallel  with  each  other  and  with  the  second  maxillae  and  at 
right  angles  to  the  posterior  portion  of  the  cephalothorax;  no  cara- 
pace; trunk  conical,  tapering  rapidly  backward,  unsogmented,  ter- 
minating in  two  short  processes,  each  tipped  with  a  single  spine;  in 
side  view  the  trunk  does  not  project  beyond  the  maxillipeds  and 
looks  like  a  third  pair  of  appendages. 

First  antennae  three-jointed;  second  pair  biramose,  the  rami 
curved  toward  each  other,  and  each  armed  withHwo  stout  spines. 
First  maxillae  swollen  at  the  base,  slender  at  the  tip,  terminating  in 
two  long  setae;  no  palp;  second  maxillae  slender  and  tipped  wi^  a 
stout  claw,  which  shuts  past  a  spine  on  the  basal  joint,  forming  a 
chela.  Basal  joints  of  maxillipeds  stout,  almost  squarely  truncated 
at  the  distal  end,  and  furnished  there  with  a  short  and  strong  claw 
whose  tip  shnts  down  into  a  groove  between  two  rounded  knobs. 

Color,  a  uniform  creamy-white. 
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Total  length,  0.65  mm.    Length  of  cephaloiiiorax,  0.40  mm. 

(rdata,  connecting  or  establi^ing  a  relation  between  several  spe- 
cies, as  the  type  of  the  new  genus). 

Remarks, — ^This  new  species  was  foimd  in  great  abundance  on  the 
gills  of  a  large  barn-door  skate,  captured  in  about  60  fathoms  of  water. 
Although  only  100  specimens  were  taken  there  were  fully  1,000 
on  the  single  fish,  the  gills  being  literally  covered  with  them.  The 
present  species  differs  from  longimana  in  the  details  of  the  mouth 
parts,  in  the  structure  of  the  second  antennae,  and  in  the  shape  of 
the  posterior  appendages;  from  hngibmchia  it  is  sufficiently  distin- 
guished by  the  length  of  the  second  maxillae. 

Genus  BASANISTES  Nordrtiann. 

Generic  characters  of  female. — Cephalothorax  at  right  angles  to  the 
trunk  axis,  with  no  definite  demarcation  between  the  two;  no  dorsal 
carapace,  abdomen,  anal  laminae,  posterior  processes,  or  genital 
process;  a  large  spherical  knob  on  the  back  of  the  head,  a  row  of 
smaller  knobs  down  the  center  of  the  back,  and  another  row  along 
either  lateral  mai^in.  First  antennae  short,  slender,  and  three- 
jointed;  second  pair  stout  and  biramose,  the  exopod  two-jointed, 
the  endopod  one-jointed,  the  latter  considerably  larger  than  the 
former  and  both  armed  with  small  spines.  Mandibles  slender  and 
curved  toward  the  tips  where  they  are  armed  with  fine  saw  teeth, 
all  about  the  same  size.  First  maxillae  slender  and  tipped  with  three 
setae;  second  maxillae  short  and  wrinkled,  bulla  large  and  club- 
shaped.  Egg  strings  cylindrical  and  rather  plump.  Maxillipeds 
stout  and  standing  well  in  front  of  the  second  maxillae,  ihe  terminal 
claw  without  accessory  spines. 

Male. — ^Unknown. 

Type. — Basanistes  hachonis  (Schrank). 

(Basanistes,  ^aocveorfic,  a  torturer.) 

RemarJcs. — Milne  Edwards,  missing  entirely  the  generic  characters 
in  Nordmann's  Basanistes,  made  of  it  a  genus  to  take  the  place  of 
Blainville's  Lemaeopoda,  and  included  in  it  the  two  species  which 
Blainville  had  placed  under  Lemaeopoda.  Since  Blainville's  genus 
was  published  10  years  before  Nordmann's,  if  it  were  necessary  to 
choose  between  the  two,  Blainville's  name  would  take  precedence. 
But  both  genera  are  valid,  and  so  the  names  which  Milne  Edwards 
brought  into  this  genus  must  be  transferred  back  again. 

TABLB  OF  BPECIBB. 

1.  Terminal  claw  of  maxillipeds  longer  than  the  second  joint,  the  latter  with  a  stout 
spine  on  its  ventral  surface coregcni  Neresheimer,  1909. 

1 .  Terminal  claw  of  maxillipeds  longer  than  the  second  joint,  the  latter  without  spines 
or  knobs norrfwumnt  Kessler,  1868. 

1.  Terminal  claw  of  maxillipeds  shorter  than  the  second  joint,  the  latter  with  a  large 
knob  against  which  the  claw  shuts  like  a  chela huchunU  (Schiank),  1786. 
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Generic  characters  of  female. — Cephalothorax  and  trunk  in  the  same 
straight  line  but  separated  by  a  well  defined  groove;  the  former  short 
and  much  broader  than  long,  without  a  dorsal  carapace,  the  latter 
elongate,  depressed,  and  indistinctly  segmented;  no  posterior  proc- 
esses, genital  process,  abdomen,  or  anal  laminae;  first  antennae  short 
and  unsegmented;  second  antennae  uniramose;  fij^t  maxillae  bi- 
partite, without  palps;  second  maxillae  straight  and  rigid,  approxi- 
mated for  their  entire  length  and  fused  at  their  tips,  where  they  are 
joined  to  a  mushroom  bulla;  egg  strings  filiform  and  much  longer 
than  the  trunk. 

Oeneric  characters  of  male. — Cephalothorax  and  trunk  in  the  same 
line  and  thoroughly  fused,  the  separation  being  indicated,  if  at  all, 
by  a  slight  groove;  no  dorsal  carapace;  trunk  shorter  than  the 
cephalothorax,  conical,  and  bluntly  rounded  posteriorly,  without  any 
abdomen  or  anal  laminae;  antennae  and  mouth  parts  like  those  of 
the  female;  second  maxillae  and  maxillipeds  some  distance  behind 
the  mouth  tube  (see  pi.  28,  fig.  N). 

I)/pe. — Vavhenedenia  hr^eriy  the  single  species.  .    ^. 

{Vartienedenia,  to  P.  J.  van  Beneden.) 

Subfamily  characters  of  female. — Cephalothorax  shorter  than  the 
second  maxillae,  much  narrowed  and  flattened,  in  line  with  the  trunk 
or  bent  a  little  backward;  trunk  elongate,  flattened  dorso-ventrally, 
enlarged  posteriorly,  with  no  traces  of  segmentation,  no  posterior 
processes,  genital  process,  abdomen,  or  anal  laminae;  maxillipeds 
on  the  inner  surface  of  the  second  maxillae,  and  the  two  removed  a 
long  distance  behind  the  mouth  tube;  second  maxillae  united  only 
at  the  tip,  bulla  mushroom  shaped. 

Male. — ^Unknown. 

RemarJcs. — Since  this  subfamily  includes  but  a  single  genus  its 
characteristics  for  the  present  will  be  the  same  as  those  of  the  genus. 
The  most  marked  character  is  the  juxtaposition  of  the  second  max- 
illae and  maxillipeds  and  their  removal  a  long  distance  behind  the 
mouth  tube. 

Genus  TRACHEL.IASTES  Nordrtiann. 

Generic  chara,cters  of  female. — Cephalothorax  separated  from  the 
trunk  by  a  well-defined  groove,  and  usually  strongly  curved;  no 
dorsal  carapace;  fij^t  antennae  indistinctly  jointed;  second  antennae 
biramose,  each  ramus  unsegmented  and  ending  in  a  claw;  first  max- 
illae tripartite,  without  a  palp;  second  maxillae  long,  stout,  and 
wrinkled,  united  only  at  the  tip  to  a  mushroom-shaped  bulla;  max- 
illipeds small,  with  weak  claws;  egg  strings  large  and  about  as  long 
as  the  trunk. 
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{TrcLchelnaBteBi  Tpdx>)Xcda)f  arching  the  neck  like  a  horse.) 
Remarks. — ^This  genus,  like  the  subfamily,  may  be  recognized  at 
once  by  the  fact  that  the  maxiUipeds  have  migrated  away  from  the 
other  mouth-parts,  along  with  the  second  maxillae,  the  two  being 
found  together  some  distance  behind  the  mouth  tube.  Nordmaon's 
figures  and  description  were  so  convincing  as  to  leave  no  question  in 
regard  to  the  validity  of  the  genus.  It  has  never  been  disputed,  nor 
has  it  any  synonyms  like  most  of  the  other  genera.  Richiardi's 
species,  gigas,  was  simply  named  with  only  a  few  words  of  descrip- 
tion, but  the  size  given,  combined  with  these  few  words,  makes  it 
certain  that  he  had  a  new  species,  and  hence  it  has  been  included  in 
the  following  table: 

•   TABLE  OF  SPXaSS. 

1.  Ceplmlotiiorax  half  the  length  of  the  second  maxiUae  or  more 2. 

1.  Cephalothorax  less  than  one-fourth  the  length  of  the  second  maxillae 3. 

2.  Size  small  (7.5  mm.);  cephalothorax  and  second  maxillae  conical;  the  latter, 

together  ^rith  the  trunk,  covered  with  rusty  spots;  genital  process  present. 

Tnaculatus  Kollar,  1835. 
2.  Size  small  (6  mm.);  cephalothorax  and  second  maxillae  cylindrical  and  much 
wrinkled;  cephalothorax  strongly  arched;  no  genital  process. 

polyoolpus  Nordmann,  1832. 

2.  Size    large   (36   mm.);  cephalothorax  flattened   and  curved  forward  but  not 

wrinkled;  no  genital  process grandiSy  new  species,  p.  645. 

8.  Size  medium  (12  mm.);  cephalothorax  short,  cylindrical;  second  maxillae  slender 
and  tapering  and  not  wrinkled;  genital  process  present stelltfer  EoUar,  1835. 

3.  Size  large  (30  mm.);  mouth  parts  arranged  like  the  sepals  of  a  calyx;  anterior  third 

ol  aeoond  maxillae  filiform gigas  Richiardi,  1880. 

TRACHBUASTBS  ORANDIS,  new  tpedet. 
Plate  40,  figs.  106  to  108. 

Host  and  record  of  specimens. — Two  females  without  e^  strings 
and  with  no  label  to  indicate  their  host  or  locality  were  found  in  the 
collection  of  the  Musemn.  The  better  of  the  two  has  been  numbered 
43565,  U.S.N.M.,  and  is  made  the  species  type. 

Speeijie  characters  of  female. — Cephalothorax  relatively  very 
minute,  curved  forward  ventrally  between  the  second  maxillae  and 
much  wrinkled;  separated  from  the  trunk  by  a  deep  invagination  on 
either  side  and  by  a  dorsal  and  ventral  groove.  Trunk  massive, 
strongly  flattened  dorso-ventrally,  gradually  enlai^ed  toward  the 
center  and  then  slightly  contracted,  the  posterior  margin  almost 
squarely  truncated,  wit^  a  slight  invagination  at  the  center  and 
rounded  comers;  no  posterior  processes,  genital  process,  abdomen,  dr 
anal  laminae.  The  convolutions  of  the  oviducts  form  a  series  of  slight 
rounded  swellings  along  either  side  of  the  median  line.  These  swell- 
ings increase  in  size  posteriorly  and  are  of  a  darker  color  that  the  rest 
of  the  trunk. 


obscurely  segmented;  second  antennae  with  a  short  and  stout  basal 
portion  made  up  of  two  segments,  and  two  conical  rami,  each  appar- 
ently unsegmented  and  ending  in  a  short  spine,  the  exopod  nearly 
twice  the  length  of  the  endopod.  Second  maxillae  stout,  strongty 
flattened  dorso-ventrally,  and  tapering  toward  the  tips,  where  they 
are  joined  to  the  slender  pedicel  of  the  mushroom  bulla.  The  cepha- 
lothorax  being  curved  forward  ventrally,  the  bases  of  th^e  second 
maxillae  nearly  meet  on  its  dorsal  surface,  and  they  extend  forward 
anteriorly  in  Ime  with  the  body  axis. 

Maxillipeds  large  and  swollen  and  inserted  on  the  ventral  surface  of 
the  bases  of  the  second  maxillae,  some  distance  behind  the  mouth 
tube;  they  are  made  up  of  two  stout  conical  joints  and  a  strongly 
curved  terminal  claw. 

Color  (preserved  material),  a  yellowish-white,  the  swellings  of  the 
oviducts  a  light  brown,  the  bulla  and  its  pedicel  a  dark  cinnamon 
brown. 

Total  length,  including  the  second  maxillae,  38  mm.  Length  of 
cephalothorax,  5  mm.;  of  second  maxillae,  10  mm.;  of  trunk,  32  mm. 

Width  of  cephalothorax,  5  mm.;  of  trunk,  12  mm.  Thickness  of 
the  trunk,  7  mm. 

(grandis,  huge  or  immense,  alluding  to  the  trunk.) 

RemarJcs. — If  the  immense  size  of  the  trunk  and  the  details  of  the 
appendages  did  not  make  it  certain  that  this  was  a  new  species,  the 
meager  material  at  the  author's  disposal  would  not  warrant  its  estab- 
lishment. Neither  female  possesses  e^  strings,  the  trunk  of  one  is 
badly  mutilated,  and  there  are  no  data  as  to  host  or  locality.  And 
yet  it  will  be  evident  to  anyone  that  the  specimens  are  certainly 
new  and  imique  in  many  respects,  and  accordingly  they  are  put  for- 
ward as  a  new  species,  very  much  the  lai^est  of  the  genus. 

Subfamily  characters  of  female, — Cephalothorax  about  the  same 
length  as  the  second  maxillae,  bent  backward  at  a  right  angle  with 
the  body  axis;  trunk  plump,  with  two  posterior  processes,  but  with  no 
genitalprocess,  abdomen,  or  anal  laminae;  trunk  unsegmented;  max- 
illipeds minute  and  degenerate,  removed  a  long  distance  behind  the 
mouth-tube;  second  maxillae  removed  an  equal  distance  behind  the 
maxillipeds,  fused  throughout  their  entire  length  and  armed  at  the 
tip  with  a  bulla  or  with  dichotomously  branched  horns,  similar  to 
those  found  in  certain  of  the  Lemaeidae;  maxiUaiy  glands  as  external 
BwelUngs  on  the  trunk  at  the  base  of  the  second  maxillae. 

Male, — ^Unknown. 

RemarJcB. — ^This  subfamily  just  fills  out  the  possibilities  in  the  mat- 
ter of  the  arrangement  of  the  second  maxillae  and  maxiUipeds  with 
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close  together;  but  are  removed  from  the  mouth  tube;  in  the  Clavel- 
linae  one  of  them  is  close  to  the  mouth  tube  while  the  other  is  sepa- 
rated;  and  here  in  the  Brianellinae  they  are  both  separated  but  at  dif- 
ferent distances.  Such  a  completion  affords  gratifying  proof  that  the 
original  basis  of  systematization  was  well  chosen. 

BRIANELLAy  ne-w  genus. 

Oeneric  characters  of  female. — Cephalothorax  in  line  with  the  sec- 
ond maxillae  and  at  right  angles  to  the  trunk  axis,  considerably 
longer  than  the  trunk  and  about  the  same  length  as  the  second 
maxillae;  separated  from  the  trunk  by  a  distinct  groove;  trunk  pear- 
shaped;  with  posterioF  processes  dorsal  to  the  egg  strings;  first 
antennae  rudimentary  knobs;  second  antennae  biramose  and  chelate 
at  the  tips;  mouth  area  depressed  or  telescoped  into  the  anterior 
surface  of  the  head;  second  maxillae  partially  fused;  each  terminating 
in  a  dichotomously  branched  horn  instead  of  a  common  bulla; 
maxillipeds  reduced  to  papillae  and  terminating  in  small  spines 
instead  of  claws. 

Male. — ^Unknown. 

Type. — BrianeUa  comiger,  new  species. 

(BrianeUa,  to  Dr.  Alessandro  BriaU;  who  has  published  many 
valuable  memoirs  on  the  parasitic  copepods.) 

RemarJcs. — ^In  addition  to  the  separation  of  the  second  maxillae 
and  maxillipeds  from  each  other  and  from  the  other  mouth-parts, 
this  genus'  also  offers  a  striking  contrast  to  every  other  genus  in  the 
Lemacopodidae  in  the  absence  of  a  bulla  and  the  presence  of  dicho- 
tomously branched  homs;  similar  to  those  found  on  the  head  of  some 
of  the  Lemaeidae.  And  yet  this  is  but  little  different  from  what 
we  find  in  the  genus  Charopinus,  where  the  second  maxillae  are  en- 
tirely separate  and  end  in  enlarged  disks,  or  fingerhke  processes. 
It  is  but  a  short  step  from  those  processes  to  these  homs;  and  the 
two  are  probably  formed  in  a  very  similar  manner.  The  removal 
of  the  maxUlary  glands  to  the  cephalothorax  is  also  similar  to  what 
is  found  in  several  genera  of  the  Qavellinae.  This  genuS;  therefore; 
in  its  morphology  as  well  as  in  the  arrangement  of  the  mouth  partS; 
stands  between  the  Lemaeopodinae  and  the  Clavellinae. 

BBIAJXSLLA  COIUaOBIU  Mw  tptctot. 
Plate  41,  figs.  109  to  113.     • 

Host  and  record  of  specimens. — Two  adult  females  with  egg  strings 
were  obtained  from  the  gills  of  a  ray  off  the  coast  of  Lota,  Chile. 
The  more  perfect  specimen  is  numbered  43673,  U.SJl'Jf.,  and  is 


43583  and  becomes  a  paratype. 

Specific  characters  of  female. — Cephalothorax  thick,  eylindrical, 
longer  than  the  trunk,  and  in  line  with  the  second  maxillae  at  lig^t 
angles  to  the  trunk  axis;  head  not  enlarged  and  without  a  doisal 
carapace;  trunk  ovoid,  flattened  dorso-ventrallj,  contracted  ante- 
riorly where  it  joins  the  cephalothorax,  and  smoothly  rounded  pos- 
teriorly; a  single  pair  of  posterior  appendages  dorsal  to  the  egg  strings, 
close  together,  parallel,  and  curved  dorsaUy ;  no  genital  process,  abdo- 
men, or  anal  laminae;  egg  strings  attached  dorsally  ciose  to  the 
processes,  as  long  as  the  trunk  and  half  as  thick;  eggs  small,  in  S  or 
10  longitudinal  rows,  about  30  in  a  row. 

First  antennae  very  rudimentary,  a  mere  unsegmented  knob  inside 
the  second  pair;  second  antennae  indistinctly  three-jointed  and  bira- 
mose  at  the  tip,  the  two  rami  like  the  jaws  of  a  pair  of  pinceiB,  and 
each  tipped  with  a  minute  spine;  basal  joint  much  enlarged,  with  a 
wide  flattened  and  laminate  process  on  the  posterior  margin.  The 
area  carrying  the  mouth  tube  is  depressed  or  telescoped  into  the 
anterior  part  of  the  head,  so  that  the  mouth  does  not  project  beyond 
the  surface.  In  this  depression  lie  the  first  antennae  and  the  first 
maxillae.  The  second  maxillae  are  separate  at  their  base  and  for 
one  quarter  of  their  length,  then  fused  solidly.  At  the  base  of  each 
maxilla,  on  the  lateral  margin  where  it  joins  the  cephalothorax,  is  a 
maxillary  gland,  trapezoidal  in  outline,  as  wide  as  the  maxilla,  and 
projecting  prominently.  These  glands  are  peculiarly  large  and  their 
location  is  a  conspicuous  one.  At  the  tips  of  these  maxillae  we  do 
not  find  a  bulla,  but  a  pair  of  dichotomously  branched  horns.  Each 
of  these  starts  from  the  lateral  margin  of  the  maxilla  on  its  own  side, 
and  the  two  extend  away  from  each  other;  they  are  twice  or  thrice 
compoimded  and  the  branches  are  blimtly  poiilted.  The  mazillipeds 
are  situated  at  the  center  of  the  space  between  the  second  masdUae 
and  the. mouth  tube;  their  basal  joints  are  minute,  slender,  and 
triangular  in  shape,  while  the  terminal  claws  have  degenerated  into 
mere  spines  at  the  apex  of  the  basal  joints. 

Color  (preserved  material),  a  dark  yellowish-brown. 

Length  of  cephalothorax,  5  mm.;  of  trunk,  4.76  nun.;  of  posterior 
processes,  4  mm.;  of  egg  strings,  4.25  mm.  Width  of  cephalothorax, 
1.40  mm.;  of  trunk,  2.5  mm. 

{fiomigeTf  carrying  or  wearing  '  a  horn,  alluding  to  the  second 
maxillae.) 

Remarks. — fhifl  being  the  only  species  of  the  genus,  it  follows  that 
it  displays  all  the  generic  characters,  and  so  becomes  of  great  sys- 
tematic interest.  The  remarks  already  made  under  the  genus  apply 
with  equal  force  here. 
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Generic  characters  offeTnaU. — Cephalothorax  half  the  length  of  the 
second  maxillsB,  the  two  in  the  same  line  and  at  right  angles  to  the 
trunk  axis;  trunk  pear-shaped  and  a  httle  longer  than  the  cephalo- 
thorax, indistinctly  divided  into  four  segments;  two  slender  poste- 
rior processes  dorsal  to  the  e^  strings;  a  rudimentary  abdomen  but 
no  anal  laminae;  maxiUipeds  at  the  center  of  the  space  between  the 
second  maxillae  and  the  mouth  tube,  small  and  rudimentary;  second 
maxillae  long  and  free  to  their  tips  where  they  are  joined  to  an  ordi- 
nary bulla.  First  antennae  two-jointed,  the  basal  joint  the  longer; 
second  antennae  biramose,  exopod  much  larger  than  the  endopod, 
both  unsegmented;  first  maxillae  tipped  with  three  setae,  and  bear- 
ing a  palp  with  two  terminal  setae. 

M(de. — ^Unknown. 

Type. — TJiomaoneUa  parJceri  iBrachieUa  parJceri  Thomson). 

{ThomsoneUa,  to  Prof.  George  M.  Thomson,  of  the  University  of 
New  Zealand,  who  first  described  the  type-species.) 

BemarJcs. — ^This  new  genus  is  established  for  the  species  described 
under  the  name  BrachieUa  parJceri  by  Prof.  Thomson  in  his  "Par- 
asitic Copepods  of  New  Zealand,"^  and  afterward  (1909)  by  Miss 
May  E.  Bainbridge,*  who  placed  a  question  mark  in  front  of  the 
genus  name.  That  it  can  not  belong  to  the  genus  Bra^ieHa  is  at 
once  evident  from  the  position  and  degeneration  of  the  maxiUipeds, 
as  well  as  from  the  structure  of  the  other  mouth  parts.  It  does  not 
possess  a  single  character  assigned  to  the  genus  BrachieUa  except  the 
large  size  and  the  separation  of  the  second  maxillae.  It  shows  a 
close  relationship  to  the  new  genus  BrianeUa  in  the  position  and 
structure  of  the  maxi]Upeds  and  in  the  general  make-up  of  the  entire 
body.  But  it  differs  from  that  genus  in  the  structure  of  the  first 
antennae,  the  mouth  tube,  and  the  second  maxillae,  and  may  be 
recognized  simply  by  the  presence  of  the  bulla  instead  of  the  branched 
horns.  It  serves  to  place  the  new  subfamily  on  a  more  secure  founda^ 
tion,  and  in  the  possession  of  a  bulla  it  shows  that  the  same  variety 
exists  in  the  new  subfamily  as  in  the  older  ones. 

Subfamily  characters  of  female. — Cephalothorax  much  longer  than 
the  second  maxillae  and  often  bent  backward  until  it  rests  against  the 
dorsal  surface  of  the  trunk;  usually  narrow  and  wormUke;  trunk 
flattened  dorso-ventrally,  with  paired  posterior  processes,  sometimes 
as  many  as  six  or  eight,  and  often  with  an  unpaired  genital  process; 
usually  no  abdomen  and  no  anal  laminae;  maxiUipeds  close  to  the 

1  Trans.  New  Zealand  lostltnte,  vol.  22,  p.  S74. 

>  Trans.  Linnaean  Society,  ser.  2,  Zool.,  vol.,  11,  p.  £2. 


second  maxillae  removed  a  long  distance  behind  them,  sometimes 
fused;  sometimes  separate,  usually  with  a  bulla;  maxillary  glands  as 
external  swellings  at  the  base  of  these  maxillae. 

Subfamily  chardcters  of  male. — Cephalothorax  fused  with  the  trunk, 
with  no  traces  of  segmentation;  no  anal  laminae  or  only  very  minute 
ones;  second  antennae  biramose,  but  without  a  claw;  in  BrachieHa 
and  its  relatives  the  cephalothorax  and  trunk  are  in  the  same  line  or 
the  body  is  somewhat  curved;  in  OlaveUa  and  its  relatives  the  body 
is  folded  together  ventrally  with  no  distinction  of  cephalothorax  and 
trunk. 

Remarks, — ^This  subfamily  is  considerably  the  largest  of  the  four 

and  includes  all  the  more  degenerate  genera.    Since  it  has  also  been 

the  least  well  known  and  has  served  as  a  sort  of  wastebasket  to  catch 

such  forms  as  could  not  readily  be  located  elsewhere,  more  changes 

have  been  necessary  and  a  much  larger  number  of  new  genera  have 

been  introduced.    The  figures  and  the  diagnoses  given,  however,  will 

readily  prove  the  validity  of  these  genef a,  which  are  largely  due  to 

the  differential  characters  of  the  males,  here  for  the  .first  time  pre- 

sented 

Genus  THYSANOTE  Kr^yer. 

Generic  characters  of  female. — Cephalothorax  in  line  with  the  trunk, 
short,  thickset,  flattened  dorso-ventrally,  and  completely  fused  with 
the  trunk  or  only  imperfectly  separated;  trunk  unsegmented,  flat- 
tened like  the  cephalothorax,  with  no  genital  process,  abdomen,  or 
anal  laminae;  a  pair  of  fingerlike  posterior  processes  ventral  to  the 
egg  strings;  branched  or  unbranched  fimbriate  processes  attached  to 
the  posterior  margin  of  the  second  maxillae,  to  the  body  at  the  base 
of  the  second  maxillae,  and  to  the  posterior  comers  of  the  trunk, 
sometimes  hiding  the  egg  strings.  First  anteimae  indistinctly  seg- 
mented; second  antennae  biramose;  first  maxillae  large,  tripartite; 
second  inaxillae  united  only  at  their  tips,  bulla  mushroom-shaped; 
maxiUipeds  large  and  poweiful;  egg  strii^  usually  short  and  stout. 

Generic  characters  of  mule. — Cephalothorax  in  line  with  trunk  axis, 
the  two  curved  into  a  quarter  moon  and  separated  by  a  distinct 
groove;  no  dorsal  carapace;  trunk  spindle-shaped,  unsegmented,  and 
terminated  by  two  conical  anal  laminae,  which  are  curved  ventrally; 
mouth-tube  and  appendages  at  right  angles  to  the  body  axis;  second 
antennae  uncinate;  second  maxillae  and  maxillipeds  with  stout 
sickle-shaped  claws,  one  or  both  of  them  sometimes  twisted  like  a 
corkscrew. 

Type. — Thysanote  portiacanOii  "Ki^jev. 

(ThysaTiote,  Odaavoc,  a  fringe,  alluding  to  the  fimbriate  processes.) 

RemurJcs. — This  genus  ^ay  be  recognized  at  once  by.  the  fimbriate 
processes,  whose  dense  fringe  causes  some  of  the  species  to  bear  a 
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NO.  2068.    NORTH  AMERICAN  PARA8ITI0  OOPBPODS^WILSON.  651 

crude  resemblance  to  a  miniature  human  figure.  The  genus  type 
shown  by  the  male  is  fully  as  distinct  as  that  of  the  female,  and  this 
has  differentiated  the  genus  so  thoroughly  that  there  has  been  almost 
no  false  identification  of  the  species  (see  pi.  2&,  fig.  G). 

TABLE   OF  SPECIES. 

1.  Fimbriate  processes  few  in  number  and  well  separated 2. 

1.  Fimbriate  processes  numerous  and  thickly  massed 3. 

2.  Processes  unbranched,  club-shaped,  .appendiculata  (Steenstnip  and  LQiken),  1861. 

2.  Processes  dichotomously  branched {on^numa  Wilson,  1913,  p.  651. 

8.  Second  maxillae  with  three  single  processes;  a  single  bundle  of  unbranched  proc- 
esses on  either  side  of  the  trunk  at  the  posterior  end. . .  .fimbriata  (Heller),  1865. 

3.  Second  maxillae  with  four  bundles  of  processes;  two  similar  bundles  at  the  posterior 

end  of  the  trunk,  all  dichotomously  branched 4. 

4.  Posterior  fimbriate  processes  recurved  at  the  tips  and  entirely  concealing  the  egg 

strings pomacantki  Krffyer,  1863,  p.  651. 

4.  Posterior  processes  straight,  egg  strings  visible  for  half  their  lengUi. 

lohiverUria  (Heller),  1865. 
TH7SAHOTB  LOITOIMANA  Wmen. 
Tky9anoU  Umgimana  Wilson,  1913,  p.  257,  pL  47,  figs.  262-264;  pi.  48. 

Host  and  record  qf  specimens. — Five  females  and  three  males  were 
obtained  from  the  throat  of  the  red  snapper^  Neamaenis  aya,  at  Hon- 
tego  Bay,  Jamaica,  July  23,  1910,  and  both  sexes  are  fully  described 
in  the  reference  given  above.  Since  the  host  is  found  all  along  oiu* 
Atlantic  Coast  as  far  north  as  Connecticut  this  parasite  also  may  be 
classed  as  North  American. 

THTSAlfOTB  POBCACAllTm  Ki^yer. 

Thy$anoU  pamacanthi  K&0tbr,  1863,  p.  288,  pL  15,  fig.  la  to  i. 

Host  and  record  of  specimens. — ^Kr0yer  obtained  10  females  from 
the  gills  of  Pomacanihus  paru  in  the  Danish  West  Indies.  M.  T. 
Thompson  recorded  in  his  manuscript  notes  two  females  of  this 
species  from  the  gills  of  PomacanOms  arcuatas  in  the  local  collec- 
tion at  Woods  Hole,  Massachusetts.  From  the  sketches  and  data 
accompanying  this  record  it  is  certain  that  the  specimens  really 
belonged  to  this  species,  so  that  it  may  be  recorded  as  North  Ameri- 
can. These  specimens^  however,  can  not  be  found,  and  hence  no 
attempt  is  made  to  supplement  Kr^yer's  description. 

THYSANOTELLA,  new  genus. 

Generic  characters  of  female. — Cephalothorax  cmrved  forward  and 
nearly  as  long  as  the  trunk;  the  latter  much  the  wider,  with  concave 
sides,  each  of  the  four  comers  prolonged  into  a  single  bundle  of  four 
filiform,  unbranched  processes;  two  pairs  of  posterior  processes,  one 
dorsal,  the  other  ventral,  close  to  the  midline,  with  a  tiny  genital  proc- 
ess between  them.  First  antennae  three-jointed;  second  antennae 
biramose,  without  claws;  first  maxillae  bipartite,  palp  with  a  sin^e 
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center^  bulla  disk-shaped;  maxillipeds  stout,  terminal  claw  slender; 
egg  strings  club-shaped,  aAd  as  long  as  the  trunk. 

Generic  chartuiers  of  mdU. — Cephalothorax  ovoid,  in  line  with  the 
trunk  and  separated  from  the  latter  by  a  distinct  groove;  no  dorsal 
carapace;  trunk  two-thirds  the  length  and  only  one-fifth  the  diameter 
of  the  cephalothorax,  distinctly  divided  into  three  segments  and 
terminating  in  two  lancinate  plates. 

First  and  second  antennae  close  togjethbr  at  the  upper  and  anterior 
comer  of  the  cephalothorax,  a  considerable  distance  from  the  mouth 
tube;  first  antennae  three-jointed;  second  pair  uniramose  and  two- 
jointed;  maxillipeds  relatively  enormous,  the  claw  very  powerful, 
bent  so  as  to  form  three-quarters  of  a  circle,  and  sharp  pointed,  with 
an  accessory  spine  on  tiie  inner  margin. 

7)/pe. — ThysaTioteOa  mfJtymbriata  (Bassett-Smith). 

{ThyaanoteUa,  the  diminutive  of  Thysanote.) 

Remarks. — ^This  genus  is  established  to  include  a  single  species 
described  and  figured  by  Bassett-Smith  (1898,  p.  96,  pi.  6,  fig.  2,  a 
to  g).  Both  sexes  are  Imown,  and  each  differs  so  markedly  from  the 
types  of  the  other  genera  that  the  validity  of  the  genus  is  securely 
established,  provided  Bas^ttrSmith's  description  was  correct.  In 
the  female  the  long  and  wormlike  cephalothorax  is  like  that  found 
in  EvJmicThiella,  ClaveUa,  and  CJiaropinus,  but  very  different  from  that 
found  in  Thysanote;  the  fimbriate  processes  are  all  on  the  trunk,  and 
there  are  two  pairs  of  posterior  processes.  The  entire  make-up  of  the 
male  is  peculiar;  the  body  is  reduced  to  less  than  a  quarter  the  size  of 
the  cephalothorax,  but  is  distinctly  segmented;  the  two  pairs  of 
antennae  are  away  up  on  the  back  of  the  cephalothorax,  and  the 
maxillipeds  are  enormously  developed  and  peculiar  in  position. 
Bassett-Smith  himself  says  of  this  male:  ^'It  shows  distinctly  the 
BrachieHa  form."  But  from  the  figure  here  given  (fig.  H,  pi.  26)  it 
will  be  seen  that  it  conforms  far  more  to  Cfharopinua  than  to  Brachin 
eBa.  He  tells  us  that  he  only  succeeded  in  making  a  rough  drawing 
of  this  male  and  that  he  lost  the  specimen  while  preparixig  it  for 
moimting.  But  granting  this,  no  amount  of  correcting  or  finishing 
could  ever  cause  his  figure  of  the  male  to  bear  any  resemblance  to 
that  of  BrachieUa  or  Thysanote. 

Genus  CHAROPINUS  Kr^yer. 

Generic  characters  of  female, — Cephalothorax  elongate,  cylindrical, 
more  or  less  distinctly  separated  from  the  trunk,  sometimes  turned 
back  at  right  angles  or  even  against  the  dorsal  surface  of  the  trunk; 
usually  no  dorsal  carapace;  trunk  pear-shaped,  enlarged  and  often 
flattened  posteriorly,  and  carrying  there  a  pair  of  filiform  posterior 
processes,  dorsal  to  the  egg  strings;  no  genital  process,  abdomen  or 
anal    laminae.    First    antennae    indistinctly    foui^jointed;  second 
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two  minute  spines;  second  maxillae  long  and  usually  quite  corru- 
gated, sometimes  joined  at  their  tips  and  furnished  with  a  bulla, 
sometimes  separate,  with  their  ends  enlarged  in  various  patterns 
and  clasping  a  chitin  bar;  maxillipeds  with  a  short  terminal  claw, 
shutting  against  a  projection  on  the  second  joint. 

Generic  characters  of  male, — ^Anterior  portion  of  cephalothorax  at 
right  angles  to  the  posterior  portion  and  the  trunk;  no  distinct 
dorsal  carapace;  thorax  segmented  with  an  enlarged  genital  segment; 
a  well-defined  and  segmented  abdomen,  carrying  anal  laminae. 
First  antennae  indistinctly  four-jointed;  second  antennae  biramose, 
rami  usually  curved  and  chelate;  first  maxilla  tripartite,  palp  with 
two  setae;  second  maxillae  and  maxillipeds  some  distance  behind 
the  other  mouth  parts  and  close  together. 

Type. — CTiaropinus  ddmanni  (Retzius). 

{Chtropinus,  the  name  of  a  parasite  in  Martial.) 

BemarJcs. — ^Kr0yer's  description  of  the  species  (daimanni)  which  he 
made  the  genus  type,  and  of  a  new  species  ramosuSj  and  the  details 
given  in  his  figures,  leave  no  doubt  that  the  "new"  genus  and  species, 
Stylophorus  Tiippocephalus,  proposed  by  Hesse  in  1878,  is  really 
only  a  new  species  of  Cfharopinus.  To  these  three  species  Scott 
added  a  fourth,  dubius,  in  1900,  but  if  one  will  examine  the  figures 
and  description  in  the  same  paper  (1900,  p.  173)  of  the  species  which 
Scott  named  Lemaeopoda  dvihae,  it  will  be  evident  that  this  also 
belongs  to  the  present  genus  and  not  to  Lemaeopoda.  This  genus 
is  the  only  one  in  the  entire  family  in  which  the  adult  male  is  com- 
pletely segmented,  while  the  male  of  Lemaeopoda  shows  no  segmen- 
tation whatever.  In  particular  the  partial  or  complete  separation 
of  the  two  segments  bearing  the  second  maxillae  and  maxillipeds  is 
characteristic  of  the  male  Oharopinua,  and  this  is  admirably  shown 
in  Scott's  figure.  His  species,  therefore,  must  be  removed  from  the 
genus  Lemaeopoda  and  placed  here  with  the  other  species  of  Oharopi- 
nua, Exactly  the  same  statements  apply  to  the  species  caUed 
BrachieUa  malleus  by  Nordmann  (1832,  p.  95)  and  Vogt  (1877, 
p.  46),  and  also  to  the  species  named  below  (dentatus),  in  each  of 
which  the  male  proves  beyond  a  doubt  that  the  species  belongs  to 
the  genus  Charopinua.  It  wiU  be  noted  also  that  every  species  of 
the  genus  as  here  constituted  is  parasitic  upon  the  giUs  or  in  the 
nasal  openings  of  a  ray. 

TABLE  OF  SPECIES. 

1 .  Tips  of  second  maxillae  completely  fused  and  furnished  with  a  bulla  for  attachment 
to  their  host 2, 

1.  Second  maxillae  entirely  separateor  slightly  coalesced,  the  tipof  each  enlarged  and 
anchored  separately  in  the  host 3, 
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dubiiu  (T.  Scott),  1900. 
2.  Second  maxillae  the  same  length  aa  the  trunk;  bulla  thick  and  narrow. 

cliUhae  (T.  Scott),  1900. 
2.  Second  maxillae  half  the  length  of  the  trunk;  bulla  thin  and  narrow. 

fnalUu4  (Rudolphi),  1832,  p.  654. 

2.  Second  maxillae  one-third  the  length  of  the  trunk;  bulla  small  and  muflhroom 

shaped;  no  posterior  processes dtntatw  (Wilson),  1912,  p.  654. 

3.  Ends  of  second  maxillae  slightly  coalesced,  branched  separately;  posterior  proc- 

esses short,  curved ramosus  Kr^er,  1863. 

3.  Ends  of  second  maxillae  enlarged  into  semilunar  disks;  posterior  processes  strongly 

curved ddlmanni  (Retzius),  1829,  p.  655. 

3.  Ends  of  second  maxillae  Uirminating  in  finger-Uke  projections;  posterior  processes 

short  and  divergent hippocephalus  (Hesse),  1879. 

3.  Ends  of  second  maxillae  enlarged  into  semieUiptical  disks,  which  are  slightly 

coalesced  at  the  center;  no  branches  or  projection;  posterior  processes  short  and 

straight hicaudatus  (K«arycr),  1837,  p.  656. 

CHAltOPIErnS  MALLETTS  (Rodolphl). 
BrachUlla  malUus  Nobdmann,  1832,  p.  95.— Voot,  1877,  p.  46,  pi.  3,  figs.  1-8. 

Host  and  record  of  specimens. — ^A  single  lot  of  females  with  egg 
strings  broken  was  taken  at  Port  Arthur,  Manchuria,  by  J.  F.  Abbott, 
and  were  sent  to  the  author  from  Stanford  University  by  Dr.  C.  H. 
Gilbert;  there  is  no  record  of  the  host  or  date  of  capture.  These 
parasites  have  been  given  Cat.  No.  38678,  U.S.N.M. 

Remarks. — ^This  species  was  first  described  in  manuscript  notices 
by  Rudolphi  in  1817  under  the  name  Dirhynchus  malleus.  These 
notices  were  handed  over  to  Nordmann,  who  published  the  species 
in  1832  as  Brachiella  malleus^  with  a  short  description  but  no  figure. 
In  1877  Vogt  published  a  more  elaborate  description,  accompanied 
by  excellent  figures,  and  it  has  been  noted  by  many  subsequent 
investigators.  The  type  of  male  however,  which  is  admirably 
portrayed  by  Vogt,  is  very  different  from  that  belonging  to  the  genus 
BracMsUa,  but  is  like  Charopinus,  and  accordingly  is  transferred  to 
this  latter  genus. 

CHAROPnsrUS  DEHTATUS  (WUm). 
Brachidla  derUala  Wn^soN,  1912,  p.  97,  pl.9. 

Host  and  record  of  specimens. — Six  lots  of  this  species,  numbering 
twenty  to  twenty-five  specimens  each,  and  including  both  sexes, 
were  obtained  by  Rev.  George  W.  Taylor,  former  director  of  the  Pacific 
Coast  Biological  Station  at  Nanaimo,  British  Colimibia.  They  were 
taken  from  the  gill  arches  in  the  throat  of  the  laige  skate,  Raja 
hinoculata,  and  the  lots  have  received,  respectively.  Cat.  Nos.  38636, 
38642,  38643,  38644,  39537,  and  39540,  U.S.NJ&1.;  the  first  lot  were 
made  the  types  of  the  species. 

Remarks. — ^Both  sexes  of  this  species  were  fully  described  and 
figured  in  the  paper  referred  to  above,  and  at  the  time  the  manu- 
script was  written  they  were  referred  to  the  genus  BracMeUa  in  con- 
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NO.  2063.    NORTH  AMERICAN  PARASITIC  COPEPODS-^WlLSON.  655 

sequence  of  the  structure  of  the  second  maxillae.  A  more  careful 
study  of  both  sexes  and  especially  of  the  male,  in  the  light  of  the 
differentiations  here  established,  shows  that  the  species  belongs  to 
the  genus  Charopinus  and  not  to  BrachieOa,  and  it  is  here  transferred, 
with  the  necessary  change  in  the  adjective  (see  pi.  26,  fig.  I). 

This  and  the  two  following  species  are  the  only  ones  thus  far  found 
in  North  American  waters. 

CHAROPmUS  DALMAina  (Relilos). 

Lemaea  dalmanni  Rbtziu8,  1829,  p.  109,  pi.  6. 

Lemaeopoda  dalmanni  Kb0tbr,  1837,  p.  264,  pi.  2,  fig.  11;  pi.  3,  figs.  4a  and  46. 
Charopinus  dabrumni  Kb0tbr,  1863,  p.  280,  pi.  14,  fig.  6,  a  to  ^.— T.  Scott,  1900,  p. 
169,  pi.  8,  figs.  6  to  10. 

Host  and  record  of  specimens. — ^Two  females  with  egg  strings  were 
obtained  from  the  nostrils  of  a  skate  at  Polperro  in  1884,  and  were 
sent  to  the  United  States  National  Museum  by  Rev.  A.  M.  Norman, 
of  England.  They  were  numbered  12909,  U.S.N  Jl.  Another  lot  of 
three  females  with  egg  strings  was  obtained  from  the  nostrils  of  the 
barndoor  skate,  Raja  levis,  at  South  Harpswell,  Maine,  July,  1913, 
by  the  author.    These  have  received  Cat.  No.  43676,  U.S.NjSl. 

RemarJcs. — The   description   and   figures   published   by  Retzius, 
although  in  many  respects  imperfect,  leave  no  doubt  as  to  the  identity 
of  the  parasite.    And  when  supplemented  by  the  excellent  work  of 
Kr0yer  and  T.  Scott  there  is  practically  nothing  to  be  added  except 
a  few  conmaents  upon  the  morphology,  and  one  or  two  corrections. 
Turner  and  Wilson  published,  in  1862,  an  extended  accoxmt  of  the 
present  species,  including  observations  on  its  larval  form.    Their 
figures  are  admirable,  but  whatever  value  their  description  may 
possess  is  greatly  diminished  by  the  fact  that  they  mistook  the  ventral 
for  the  dorsal  surface,  and  have  not  named  correctly  a  single  appen- 
dage except  the  second  antennae,  whose  nomenclature  they  borrowed 
from  Kr0yer.    The  *' eyelike"  spots  noted  by  Retzius  and  Kr0yer 
on  either  side  of  the  thorax  in  front  of  the  base  of  the  second  majdllae  « 
are  doubtless  the  maxillary  glands,  which  often  appear  in  other  genera 
of  this  family  in  the  form  of  protuberances  upon  the  external  surface 
of  the  cephalothorax.    During  the  migration  forward  of  the  maxil- 
lipeds  and  the  migration  backward  of  the  second  maxillae,  these 
glands  are  sometimes  drawn  out  of  the  maxillae  into  the  body  of  the 
cephalothorax.    Turner  and  Wilson  describe  what  is  evidently  the 
body  of  the  gland  and  the  excretory  duct  leading  from  it.    The  pos- 
terior appendages  are  said  by  every  investigator  who  has  described 
the  species  to  spring  from  the  ventral  surface  of  the  body  in  front  of 
the  egg  strings.    But  they  are  just  as  certainly  dorsal  as  in  ramosus 
and  the  other  species  of  the  genus.    If  the  cephalothorax  be  straight- 
ened up  into  line  with  the  rest  of  the  body,  the  mouth  parts  are  of 
course  on  the  ventral  siuf  ace,  and  the  posterior  appendages  are  just 
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barndoor  skate  upon  our  own  coast  makes  it  necessary  to  include  it 
in  the  North  American  fauna. 

CHAROPmUS  BICAUDATUS  (Ki#]PW). 

Plate  41,  figs.  114  to  118;  plate  42,  figs.  119  and  120. 
Lemaeopoda  bkaudata  Eb^tee,  1837,  p.  275,  pi.  3,  fig.  11. 
Brachiella  pastinacae  P.  J.  van  Benbdbn,  1851,  p.  118,  pi.  4,  figs.  8, 9.— Kuiis^  1877,  p. 

389,  pi.  25,  figs.  2,  3. 
Brackiella  pastinaca  Bainbbidoe,  1909,  p.  50,  pi.  8,  figs.  6,  7;  pi.  9,  fig.  8.— T.  and  A. 

Scott,  1913,  p.  211,  pi.  64,  fig.  8. 

Hoet  and  record  of  specimens. — ^Eight  females  with  e^  strings  were 
obtained  from  the  spiracles  of  the  common  dogfish,  Squalus  acanthiaSf 
by  Dr,  F.  D.  Lambert  at  South  HarpsweU,  Maine,  July,  1912.  They 
have  received  Cat.  No.  43636,  U.S.N .M. 

Specific  cJuiracters  of  female. — Cephalothorax  short  and  wide,  and 
inclined  at  an  angle  of  45^  to  the  trunk  axis;  a  narrow  dorsal  cara- 
pace divided  longitudinally  through  the  center,  the  two  halves 
resembling  closely  the  elytra  of  beetles,  and  diagonally  truncated 
anteriorly;  trunk  somewhat  pear-shaped,  narrowed  into  a  long  and 
slender  neck  anteriorly,  swollen  into  a  sphere  posteriorly,  and  flat- 
tened dorso-ventrally;  posterior  processes  cylindrical,  plump,  dorsal 
to  the  egg  strings  and  half  the  length  of  the  latter,  and  inclined  back- 
ward; egg  strings  stout,  cylindrical,  and  about  the  same  length  as 
the  trunk;  eggs  in  8  longitudinal  rows,  about  18  eggs  in  the  longest 
row. 

First  antennae  two-jointed,  the  basal  joint  considerably  swollen 
and  armed  on  the  anterior  margin  with  a  long  and  stout  spine,  the 
terminal  joint  narrower  and  tipped  with  two  olfactory  cylinders  and 
a  small  spine;  second  antennae  biramose,  both  rami  imsegmented, 
the  endopod  considerably  lai^er  than  the  exopod,  and  both  of  them 
covered  with  small  spines  and  bristles.  MancUbles  lojig  and  narrow, 
,with  four  lai^e  principal  teeth,  two  smaller  secondary  teeth,  and  two 
intermediary  teeth.  First  maxillae  tripartite,  the  outer  ramus 
smaller  than  the  other  two,  palp  large  and  tipped  with  two  setae. 
Second  maxillae  slender  and  cylindrical,  two-fifths  as  long  as  the 
trunk  and  enlai^ed  at  the  tip  into  a  crescent  or  semicircle,  at  right 
angles  to  the  axis  of  the  maxilla.  Maxillipeds  with  a  stout  basal 
joint,  armed  on  the  'inner  margin  with  two  knobs  covered  with 
spines  and  a  lai^e  solitary  jointed  spine;  terminal  daw  slender,  with 
an  accessory  daw  at  the  tip  on  the  inner  margin.     . 

Color  (preserved  material),  a  uniform  yellowish  white. 

Cephalothorax,  2.20  mm.  long,  1.25  mm.  wide.  Trunk,  3.75  mm. 
long,  2  mm.  wide,  1.60  mm.  thick.  Egg  strings,  2.75  mm.  long. 
Posterior  processes,  1.10  mm.  long. 

(fiicaudatusj  his,  two,  and  caudatus,  tailed,  alluding  to  the  pair  of 
small  posterior  processes,  looking  like  two  tails.) 
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American  coasts.  Doctor  Lambert  has  handled  : 
specimens  for  laboratory  purposes,  and  this  is  1  : 
which  any  copepods  have  been  found  upon  1  : 
therefore,  can  not  be  at  ail  common;  it  may  be  i  • 
by  the  divided  carapace,  the  slender  neck,  usua 
and  the  plump  posterior  processes. 

This  species  was  discovered  by  Kr0yer  in  1837  i 
the  genus  Lemaeopoda,  but  he  placed  a  question :  : 
name  and  said  in  the  context:  ''There  is  some  d  i 
this  Lemaean  should  be  referred  to  the  genus  £mc/  i 
or  whether  it  should  be  made  the  type  of  a  new  g  i 
was  afterwards  described  by  Beneden  under  1 1 
pcLStinacde;  it  has  since  been  noted  by  Kurz  (1 1 
Bainbridge  (1909),  and  T.  and  A.  Scott  (1913),  1  i 
several  lists.  In  some  of  these  the  specific  nam^ 
in  others  in  a  diphthong;  it  ended  originally  in  . 
it  really  belongs  in  the  genus  Charopinus  is  clc  i 
backward  flexion  of  the  cephalothorax,  by  the  e  i 
second  maxillae,  and  by  the  structure  of  the  first 
maxillae.  The  description  and  figures  given  b;' 
(1909)  are  the  best  that  have  been  thus  far  publi  • 
differences  are  noted  in  the  present  specimens, 
have  only  two  joints  instead  of  four,  and  are  exact  I 
by  Miss  Bainbridge  (pi.  9,  fig.  8)\  The  teeth  on  t : 
spend  with  those  given  by  Miss  Bainbridge,  and  ai 
from  the  ones  figured  by  Kurz.  There  are  no  trii 
slender  clawed  appendages"  at  the  sides  of  the  m; 
Miss  Bainbridge.  It  would  be  very  difficult  to 
these  would  represent,  if  present.  That  they  can 
palps,"  as  suggested  by  Thomson  for  his  Brcui 
quoted  by  Miss  Bainbridge,  is  at  once  evident  wli 
the  maxillae  already  have  well-developed  palps. 
British  specimen  of  Brachiella  parJceri  Miss  Bainb: 
the  structures  designated  ''maxillary  palps"  by 
the  specimens  here  described  the  present  authoi 
structures  noted  by  Miss  Bainbridge.  It  seems 
cases,  therefore,  that  they  were  accidental  rather 

Genus  NAOBRANCHIA  Hess 

Oeneric  characters  of  female, — Cephalothorax  na 
and  well  separated  from  the  trunk;  a  minute  I 
carapace  on  the  head;  trunk  broad  and  well  r 

1  Mjfli  May  E.  Bainbridge,  now  the  Hon.  Mifl.  Henn  C 
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abdomen  well  differentiated  and  canying  anal  laminae;  e^  strings 
extending  in  front  of  the  oviduct  as  well  as  behind  it;  and  inclosed  in  a 
membrane,  strengthened  by  ribs. 

First  antennae  three-jointed;  second  antennae  biramose,  the 
exopod  two-jointed;  the  endopod  simple;  first  maxillae  bipartite, 
without  a  palp;  second  maxillae  in  the  form  of  bands,  containing 
longitudinal  muscles,  which  claap  aroimd  the  gill  filaments  of  the 
host;  no  bulla;  maxillipeds  of  the  usual  pattern;  a  pair  of  spoon- 
shaped  palps  attached  either  to  the  second  joint  of  the  maxillipeds,  or 
to  the  ventral  surface  of  the  head. 

Oeneric  chiractera  of  male, — Cephalothorax  and  anterior  trunk  in 
the  same  line  and  indistinguishably  fused,  without  any  trace  of 
segmentation,  the  two  covered  with  a  dorsal  carapace;  posterior 
trunk  turned  ventrally  at  right  angles  to  the  anterior  portion,  and 
projecting  from  beneath  the  posterior  end  of  the  carapace  as  a  laige 
process  behind  the  second  maxillae;  anal  laminae  small,  sometimes 
entirely  lacking.  First  antennae  three-jointed;  second  antennae 
biramose,  the  exopod  jointed  and  chelate,  the  endopod  simple;  first 
maxillae  bipartite,  without  a  palp;  second  maxillae  and  maxillipeds 
removed  some  distance  behind  the  other  mouth  parts,  about  the  same 
size  and  armed  with  stout  claws. 

Type. — Naobranchia  cygniformis  Hesse. 

(NaobraiuMa,  uaico,  iidiiabiting  and  fifxfyx^^f  giUs) 

Remarks. — ^This  genus  is  one  of  the  most  interesting  in  the  entire 
family.  The  female  can  be  recognized  at  once  by  the  flattened 
muscle  bands  which  serve  for  second  maxillae,  and  by  the  fact  that 
the  egg  strings  are  carried  inside  of  a  protecting  membrane.  The 
anterior  part  of  the  body  of  the  male  is  similar  to  that  of  ThyaanaUy 
but  the  posterior  body  is  bent  sharply  at  a  right  angle  and  projects 
ventrally  like  an  unpaired  appendage  behind  the  second  maxillae. 
These  characters  will  distinguish  either  sex  at  a  glance,  and  since 
they  are  so  totally  different  from  all  other  genera  it  follows  that  an 
accoimt  of  the  internal  as  well  as  the  external  morphology  of  the 
genus  ought  to  be  interesting  as  well  as  instructive.  From  serial 
sections  of  Ndoiranchia  lizae  we  learn  that  the  mouth  tube,  as  in 
most  other  genera,  is  the  most  anterior  portion  of  the  body.  Through 
it  rims  the  thread-like  esophagus  (oe,  fig.  121),  which  is  bent  more 
sharply  than  in  AcMheres  and  OlaveUa,  and  which  extends  a  con- 
siderable distance  behind  the  maxiUipeds.  It  enters  the  stomach  at 
the  center  of  the  anterior  end,  the  entrance  being  surrounded  by  a 
rather  weak  sphincter  muscle.  The  anterior  portion  of  the  stomach 
(s)  is  thrown  into  a  series  of  fairly  regular  transverse  folds  by  alter- 
nate constrictions  and  enlargements.  When  it  reaches  the  bases  of 
the  second  m^axiUae  these  folds  abruptly  cease  without  any  change 
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tnne  upwara  nearer  to  tne  aorsai  sunace  oi  me  Doay  ana  opens  at 
the  anus  (a).  The  cells  of  the  glandular  layer  of  the  stomach  and 
intestine  are  similar  to  those  of  other  genera  (figs.  123,  126,  133). 
The  frontal  gland  (^g,  fig.  122)  is  at  the  extreme  anterior  portion  of 
the  head  and  is  proportionally  very  small.  This  genus  is  not  per- 
manently fastened  to  its  host  by  any  bulla  or  frontal  filament,  and 
hence  a  much  smaller  gland  is  sufficient.  The  second  maxillae  are 
flattened  into  a  thin  ribbon  and  the  maxiUipeds  are  extremely 
minute.  Hence,  there  are  no  excretory  glands  in  either  of  them, 
but  there  is  a  pair  of  large  glands  in  what  may  be  called  the  shoulders 
of  the  tnmk,  opposite  the  bases  of  the  second  maxillae  and  above 
the  tips  of  the  egg  strings  (fig.  125).  The  infra-  and  supra-esopha- 
geal  gangUa  are  exceptionally  large,  and  there  is  not  the  disparity  in 
size  between  them  that  was  noted  in  AcJUherea  (ig,  sg,  fig.  122). 

Each  gangUon  shows  the  usual  nerve  connections  with  the  various 
appendages,  but  the  large  posterior  nerve  (p),  which  runs  back  along 
the  floor  of  the  neck  and  tnmk,  is  given  off  from  the  ventral  surface 
of  the  infra-esophageal  ganglion  and  not  from  its  posterior  end. 
The  cement  glands  are  in  the  posterior  part  of  the  body  on  either 
side  of  the  intestine.  The  ovary  and  uterine  processes  of  the  ovi- 
ducts are  arranged  similarly  to  those  of  Achtheres.  On  examining 
cross  sections  of  the  second  maxillae  it  is  found  that  in  the  process  of 
becoming  flattened  they  have  also  undergone  other  changes.  On 
the  outer  siuf  ace  of  the  maxilla  there  is  a  thin  layer  of  ordinary  skin 
(«,  fig.  124);  immediately  beneath  this  are  the  three  bxmcUes  of 
muscles  (m)  symmetrically  arranged,  one  at  the  center  and  one  at 
a  Uttle  distance  toward  each  lateral  margin.  Each  muscle  runs 
along  its  own  cylindrical  tube  and  is  distinct  from  the  others,  but 
the  tubes  are  connected  across  the  two  intervals  by  open  spaces  (o) 
in  which  may  be  foxmd  a  thin  muscular  ribbon.  That  portion  of 
the  maxilla  on  the  inner  side  of  the  muscles  is  much  thicker  than  the 
outer  skin  and  has  become  solidified  into  a  homogeneous  mass  in 
which  there  is  no  longer  any  distinction  of  dermis,  epidermis,  and 
subcutaneous  tissue  (n,  fig.  121).  This  mass  has  every  appearance 
of  cartilage  and  takes  a  cartilage  stain.  On  the  contrary,  tiie  blunt 
claws  at  the  tips  of  the  maxillae  take  the  eosin,  but  do  not  take  the 
haematoxylin. 

TABLE  OF  SPBasS. 

1.  Egg  strings  reaching  forward  nearly  to  the  base  of  the  second  mazilLie;  abdomen 
reaching  backward  nearly  to  the  tips  of  the  egg  strings. .  lizae  (Eiy(yer),  1863,  p.  660. 

1.  A  long  interval  between  the  second  maxillae  and  the  egg  strings;  abdomen  scarcely 

reaching  the  center  of  the  latter 2. 

2.  Cephalothorax  much  longer  than  the  rest  of  the  body  and  filiform. 

q^gn\fartni$  Hesse,  1863. 
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3.  Egg  strings  longer  than  the  trunk  and  paiallel ampleclen$  (Kun),  1877. 

3.  Egg  strings  much  shorter  than  the  trunk  and  inclined  toward  each  other. 

oeddenialia,  new  species,  p.  663. 

HAOBRAHCHIA  UZMM  Ob^fW). 

Plate  27,  fig.  J;  plate  42,  figs.  121  to  124;  plate  43,  figs.  125  to  132;  plate  44,  figa.  133 

to  135. 
AndiordJa  luae  Kb^ybb,  1863,  p.  29,  pi.  16,  fig.  11  a  to  c. 

Host  and  record  of  specimens. — Four  adult  and  two  young  females 
and  two  males  were  obtained  by  Dr.  Edwin  Linton  from  the  gills 
of  the  common  mullet,  Mugil  cephoHuSf  at  Beaufort,  North  Carolina, 
July  10, 1 901 .  They  are  numbered  3961 1 ,  U.S.N.M.  Doctor  Linton 
states  that  other  specimens  were  found  later  the  same  year,  and 
still  others  during  the  following  years,  so  that  it  is  fairly  common 
on  the  mullet. 

Specific  characters  of  female. — Cephalothorax  cylindrical,  longer 
than  the  trunk  and  tapering  gradually  and  uniformly;  head  excep- 
tionally small,  neither  enlarged  nor  separated  from  the  neck  and 
covered  with  a  minute  dorsal  carapace;  neck  slender  and  separated 
from  the  trunk  by  a  well  defined  dorsal  groove  and  ridge;  trunk 
rectangular,  with  rounded  comers,  three-fifths  as  wide  as  long,  and 
strongly  flattened  dorso-ventrally;  anterior  portion  of  the  trunk 
making  up  the  full  width,  posterior  portion  much  narrowed,  with 
the  rectangle  filled  out  along  the  lateral  margins  by  the  egg  strings. 
In  young  females  the  genital  segment  is  well  differentiated,  some- 
what enlarged,  with  strongly  convex  sides,  which  are  prolonged 
into  a  pair  of  stout  conical  posterior  processes  on  a  level  with  the 
ventral  surface.  To  each  of  these  processes  is  attached  one  end  of 
the  rib,  which  supports  the  membrane  covering  the  egg  string  on 
that  side.  Inside  of  these  processes  there  is  a  short  and  narrow 
one-jointed  abdomen,  to  the  posterior  margin  of  which  is  attached 
a  pair  of  minute  conical  and  laminae.  In  the  adult  female  this 
abdomen  is  practically  absorbed  into  the  genital  segment,  the  only 
indication  of  it  being  the  anal  laminae.  The  egg  strings  are*  pecul- 
iar in  being  turned  forward  along  the  lateral  margins  of  the  trunk 
and  backward  a  little  beyond  the  tips  of  the  posterior  processes. 
They  are  club-shaped,  largest  near  the  posterior  ends  and  tapering 
rapidly  anteriorly.  They  are  a  little  more  dorsal  than  ventral, 
especially  at  the  posterior  ends.  They  are  covered  and  held  securely 
in  place  by  a  transparent  membrane,  strengthened  by  a  rib  which 
runs  along  the  center  of  the  outer  siuface  (fig.  127),  turns  dorsally 
at  the  posterior  end,  runs  forward  a  little  ways,  and  then  turns 
inward  to  the  dorsal  surface  of  the  trunk  (fig.  132).  The  eggs  are 
rather  large  and  not  arranged  in  rows,  from  150  to  176  in  each  egg 
string.    The  two  egg  strings  touch  dorsally  at  their  widened  poa- 
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tenor  ends,  but  are  separated  ventrally  by  the  enlarged  genital 
segment. 

First  antennae  short;  slender^  conical,  the  basal  joint  much 
enlarged;  the  two  terminal  joints  narrowed;  second  antennae 
biramose  and  turned  down  squarely  across  the  frontal  margin,  both 
rami  one-jointed,  the  endopod  (dorsal)  half  as  long  again  as  the 
exopod  and  bluntly  rounded,  the  exopod  with  two  short  spines  at 
the  tip  and  a  short,  one-jointed  process  on  the  ventral  surface.  The 
XQouth-tube  is  broadly  conical  and  extends  beyond  the  tips  of  the 
second  antennae.  The  first  maxillae  are  short,  stout,  bipartite,  and 
destitute  of  a  palp.  The  second  maxillae  are  comparatively  long 
and  wide.  Each  is  flattened  into  a  broad  band  of  cartilaginous  sub- 
stance, manipulated  by  three  longitudinal  muscles.  These  bands 
pass  entirely  around  the  gill  filament,  and  thus  hold  the  parasite 
securely  in  place.  The  nature  of  these  second  maxillae  has  puzzled 
all  the  observers  who  have  thus  far  described  any  species  of  this 
genus.  Does  each  of  the  ribbonEke  bands  represent  a  separate 
maxilla  f  Or  does  the  right  half  of  both  bands  represent  the  right 
maxilla  and  the  left  half  the  left  maxilla?  If  the  former,  does  each 
maxilla  extend  around  the  filament  from  its  own  side,  or  do  they 
both  start  from  the  same  side?  If  the  latter,  how  are  the  bands 
joined  where  they  meet?  In  adult  specimens  these  maxillae  are  so 
completely  fastened  that  one  can  get  no  idea  of  the  way  in  which 
they  are  formed. 

Fortunately,  one  of  the  specimens  obtained  at  Beaufort  was  a 
yoxmg  female  in  which  the  second  maxillae  were  not  yet  fully  devel- 
oped, and  this  specimen  (fig.  128)  answers  our  questions  for  us. 
Each  band  represents  a  separate  maxilla,  and  the  two  are  anterior 
and  posterior  instead  of  right  and  left.  Furthermore,  both  bands 
started  on  the  midline  of  the  ventral  surface  of  the  cephalothorax 
and  extended  around  the  filament  from  the  left  to  the  right  side  of 
the  parasite.  Here  on  the  right  side  and  sunk  into  the  surface  of 
the  cephalothorax  are  two  sockets,  into  which  the  blunt  claws  on 
the  tips  of  the  maxillae  fit.  The  claws  and  the  sockets  are  gradually 
fused  together,  until  in  the  adult  they  can  no  longer  be  separated. 
Each  maxillae,  therefore,  corresponds  to  an  ordinary  maxilla  flat- 
tened laterally.  As  these  maxillae  migrated  toward  the  ventral 
midline  the  base  of  one  moved  a  little  forward  and  the  base  of  the 
other  a  little  backward,  so  bringing  the  two  into  line.  From  the 
arrangement  of  the  claw  on  the  tip  of  each  maxilla  it  would  seem 
as  if  there  was  no  orientation  during  this  migration.  After  the 
migration  the  maxillae  extended  aroimd  the  filament,  with  the  inner 
surface  of  the  left  hand  one  and  the  outer  siuf ace  of  the  right  hand 
one  next  to  the  filament. 
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curved^  tennmai  daw,  armed  with  a  blunt  spine  on  its  inner  maigin 
near  the  center.  Outside  of  and  a  little  behind  the  maadllipeds,  on 
the  lateral  margins  of  the  head,  are  located  the  peculiar  appendages 
noted  by  both  Hesse  and  Kurz,  but  apparently  oveilooked  by 
Er0yer  in  the  present  species.  Each  is  ovate  in  outline,  thin,  convex 
outwardly  and  concave  inwardly,  and  is  attached  by  a  narrow  neck 
to  the  lateral  margin  of  the  head  just  behind  the  carapace.  In  the 
present  spedes  they  are  relatively  so  small  and  they  lie  so  close  to  the 
surface  of  the  head  that  they  are  easily  overlooked  (see  p.  664). 

Color,  a  uniform  white;  eggs  strings  a  faint  piok  or  flesh  color; 
alimentaiy  canal  a  deep  black,  most  conspicuous  in  the  neck,  where 
it  appears  as  a  broad  black  band  with  undulating  maigins;  second 
maxillae  yellowish  (Doctor  Linton's  manuscript  notes). 

Total  length,  8.4  mm.  Length  of  cephalothorax,  SA  mm.;  of  egg 
strings,  2.25  mm.;  of  trunk,  3  mm.;  of  second  masdllae,  2.5  mm. 

Width  of  cephalothorax,  0.5  mm.;  of  trunk,  1.85  mm.;  of  second 
maxillae,  0.9  mm. 

Speckle  characters  of  male, — General  form  ovate,  the  head  at  the 
pointed  end;  cephalotiliorax  and  anterior  trunk  in  the  same  line  and 
covered  with  a  dorsal  carapace;  posterior  trunk  at  right  angles  to  the 
rest  of  the  body.  First  antennae  slender  and  indistinctly  three- 
jointed;  second  antennae  biramose,  the  two  rami  about  the  same 
length,  the  endopod  one-jointed  and  blimtly  rounded,  the  exopod 
two-jointed  and  tipped  with  a  short  curved  daw;  mouth  tube 
broadly  conical  and  pointed  ventrally,  much  longer  than  the  antennae; 
first  maxillae  bipartite  and  without  a  palp,  attached  to  the  side  of  the 
mouth  tube  at  about  its  center,  with  the  tips  of  the  setae  projecting 
a  little  beyond  the  end;  second  maxillae  and  maxillipeds  almost 
exactly  aUke,  rdativdy  large,  with  massive  basal  joints  and  short 
curved  terminal  daws;  behind  the  second  maxillae  projects  ventrally 
a  broad  conical  genital  process,  somewhat  corrugated  at  its  tip. 

Color,  a  light  yellow. 

Total  length,  0.26  mm.    Greatest  diameter,  0.13  mm. 

Q/iaae,  from  Er0yer's  specific  name  (Mugil  liza)  of  the  host.) 

Remarks. — One  specimen  of  this  spedes  was  obtained  by  Kr0yer 
from  the  gills  of  "  Mugil  liza*'  ( Jf.  curema)  near  New  Orleans,  Louisi- 
ana, and  was  described  and  figured  in  his  Bidrag  till  Eundskab  om 
Snyltekrebsene.  The  specimen  was  a  young  female,  3  mm.  in  length 
and  without  e^  strings,  and  he  referred  it  to  the  genus  AnchoreOa. 
But  he  added  that  if  his  view  of  the  structure  of  the  attachment 
apparatus  was  correct  the  spedes  might  properly  be  considered  the 
type  of  a  new  genus.  In  the  same  year  (1863)  Hesse  published^ 
the  description  and  figures  of  a  new  genus  and  spedes  which  he 

>  Aon.  dM  8oi.  Nat  (4),  Zool.,  vol.  20,  pp.  122  to  132,  pi.  1,  fig.  1,  a-/. 


Digitized  by  VjOOQIC 


lizae.  In  1877  Kurz  in  his  Studien  der  Lemaeopodi 
a  new  genus  and  species  which  he  designated  Oestopi 
He  was  thoroughly  familiar  with  EJr0yer's  paper  and 
quotations  from  it,  and  concluded  that  his  specimens 
'' certainly  belong,  if  not  to  the  same  species,  at  leas 
genus."  He  added  that  the  data  with  reference  to  Bj 
which  are  necessary  to  enable  us  to  tell  whether  the  tw< 
are  lacking.  If  he  could  have  had  the  data  here  prese 
have  seen  at  once  that  the  two  species  are  distinct, 
seems  to  have  entirely  overlooked  Hesse's  paper,  and 
species  is  a  third  one  belonging  to  the  same  genus,  the  i 
gave  to  that  genus  must  stand,  and  *'  Oe^poda/'  gi 
becomes  a  s3^onym.  The  distinctive  characteristics 
species  are  the  comparatively  great  width  of  the  seconc 
dongation  of  the  trunk,  and  the  form  and  position  of  t 
In  the  other  species  some  of  the  eggs  are  carried  ii 
opening  of  the  oviduct,  but  the  great  majority  are  beh 
egg  strings  taper  posteriorly;  here  only  a  few  of  the  e) 
behind  the  opening,  while  the  great  majority  are  in  fron 
6^  strings  taper  anteriorly.  The  male  also,  which  is  ! 
for  the  first  time,  serves  to  distinguish  the  species.  ' 
prominent  genital  process  is  especially  noteworthy,  f 
similarity  in  size  and  structure  between  the  second  ma 
maxillipeds. 

H AOBRANCHIA  OCCmXZIT AUS,  IMW  Bpadat. 
Plate  44,  figs.  136  to  139. 

Host  and  record  of  specimens. — Five  adult  females 
were  obtained  from  the  gills  of  the  Pacific  cod,  Oadvs  i 
at  Chignik  Bay,  Alaska,  August  7, 1903,  by  the  Burea 
steamer  Albatross  during  the  Alaska  salmon  investi 
best  female  has  been  selected  as  the  type  and  nun 
U.S.N.M.  The  remaining  specimens  with  the  male  becc 
and  have  been  numbered  39667,  U.S.N.M. 

Specific  characters  o/y^Twafe,— Cephalothorax  about  th 
as  the  trunk,  much  enlarged  and  wrinkled  at  the  base,  ta 
the  head,  where  it  is  considerably  smoother;  head  not 
covered  with  a  minute  and  smooth  dorsal  carapace;  n 
separated  from  the  trunk  by  a  deep  dorsal  groove  and  a 
on  the  sides;  trunk  triangular,  much  flattened  dorso-^ 
posterior  comers  of  the  triangle  projecting  over  the  egg 
terior  margin  inclined  on  either  side  toward  the  genital 

>  Zeit.  ftir  wlss.  Zool.,  vol.  29,  p.  407. 
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absorbed  into  the  trunK. 

First  antennae  indistinctly  three-jointed,  the  basal  joint  enlarged; 
second  antennae  with  a  two-jointed  exopod  and  a  one-jointed  en- 
dopod,  the  latter  much  longer  than  the  former. 

Mouth  tube  a  broad  cone,  overlapping  the  tips  of  the  second  an- 
tennae; first  maxillae  bipartite  and  rather  stout,  without  a  palp. 
Second  maxillae  narrow,  but  each  maxilla  with  three  longitudinal 
muscles,  as  in  the  preceding  species.  MaxUlipeds  with  a  broad  tri- 
angular basal  joint  and  a  short  terminal  claw.  Just  behind  the  base 
of  each  maxilliped  is  a  spoon-shaped  appendage  as  laige  as  the  entire 
head  and  attached  to  the  ventral  sxuface  of  the  head  by  a  narrow 
base.  In  nearly  all  the  preserved  specimens  these  appendages  pro- 
ject from  the  head  like  a  pair  of  enormous  ears,  but  in  one  speci- 
men they  are  turned  forward  and  laid  down  over  the  mouth  parte  as 
though  to  protect  them.  Kurz  says  that  in  the  live  animal  they  pro- 
ject hardly  at  all.  He  calls  them  suddng  disks  and  says  that  they 
have  the  same  form  and  structure  as  the  lunules  in  CdLigus.  He 
does  not  show  such  a  structure,  however,  in  the  figure  given,  and 
certainly  in  the  present  and  the  preceding  species  they  have  nothing 
resembling  that  structure  (see  p.  662).  When  inflated  and  standing 
out  sidewise,  they  cause  the  head  to  look  something  like  a  pawn- 
broker's thre&-ball  sign. 

Color  (preserved  material),  yellowish-white. 

Total  length  (without  egg  strings),  8  mm.  Length  of  cephalotiio- 
rax,  4  mm.;  of  trunk,  4  mm.;  of  egg  strings,  3.6  mm.  "Width  of 
cephalothorax  at  base,  1.65  mm.;  of  trunk,  2.8  nmi.;  of  egg  strings, 
1.65  mm.;  of  second  maxillae,  0.5  mm. 

Spedjic  characters  ofnuile.—KSteneTBl  form  ovoid,  head  at  the  pointed 
end;  cephalothorax  and  anterior  trunk  covered  with  a  carapace,  pos- 
terior trunk  turned  at  right  angles  and  terminating  in  a  pair  of  anal 
laminae.  First  antennae  indistinctly  jointed;  second  antennae  birar 
mose  and  no  longer  than  the  first  pair,  endopod  bluntly  rounded, 
exopod  two-jointed  and  ending  in  a  minute  chela;  first  maxillae  bi- 
partite and  without  a  palp;  second  maxillae  longer  than  the  maxilli- 
peds  and  projecting  well  from  the  ventral  surface,  with  a  slender 
terminal  claw;  genital  process  wide  and  long,  ito  sides  roughened  by 
many  ridges  and  grooves. 

Color,  a  grayish-white. 

Total  length,  0.66  nmi.    Greatest  width,  0.33  mm. 

(occideTUalis,  western,  being  tihe  first  species  from  the  Pacific  coast 
of  North  America.) 

BemarJca, — The  facte  brought  out  in  the  description  of  these  two 
species  enable  us  to  supplement  and  correct  the  interpretations  of 
Er0yer,  Hesse,  and  Eurz  in  the  following  particulars: 


Digitized  by  VjOOQIC 


no.  2068.    NORTH  AMERICAN  PARABITIC  00PBP0D8—WILB0N.  665 

The  head  is  covered  by  a  minute,  but  distinct,  dorsal  carapace. 
The  second  antennae  are  biramose,  the  exopod  two-jointed,  the  en- 
dopod  one-jointed.  The  first  maxillae  are  bipartite  and  have  no  palp. 
The  egg  strings  are  attached,  not  at  the  proximal  ends,  but  on  one 
side,  and  to  the  trunk  (genital  segment)  in  front  of  the  abdomen. 
The  covering  of  the  egg  strings  is  a  thin  membrane,  which  is  prob- 
ably elastic,  but  is  not  "muscular." 

The  strange  structures  outside  of  and  behind  the  maxiUipeds  seem 
at  first  sight  anomalo\is,  but  Hesse  describes  and  figures  them  in  cyg- 
nifc/rmis  as  occurring  on  the  second  joint  of  the  maxiUipeds. 

In  comparison  with  the  other  species  it  is  doubtful  whether  they 
actually  do  occur  on  the  maxiUipeds;  but  however  that  may  be,  they 
are  certainly  closely  connected  with  those  organs  and  may  possibly 
represent  palps.  They  do  not  show  the  structure  of  sucking  disks, 
as  most  of  the  authors  would  have  us  believe,  either  in  surface  view 
or  in  sections,  and  it  is  extremely  doubtful  if  they  ever  function  in 
that  manner.  The  modified  second  maxillae  are  universaUy  desig- 
nated as  ''muscle  bands,''  but  when  examined  in  sections  tiiey  are 
found  to  be  epithelial  and  cartilaginous  rather  than  muscular.  The 
muscles  are  in  the  form  of  three  bimdles  of  fibers  running  lengthwise 
of  the  bands,  which  probably  represent  the  ordinary  longitudinal 
muscles  of  the  second  maxillae.  How  this  attachment  apparatus  is 
formed  in  the  copepodid  larva  and  how  it  is  thrown  around  the  gill 
jBlament  of  the  host  can  not  be  determined  until  we  obtain  the  devel- 
opment history  of  the  larva. 

Genus  CAULOXENUS  Cope. 

Oenerie  characUrs  offemdU, — Cephalothorax  stout,  separated  from 
the  tru&k  by  a  deep  constriction,  like  the  waist  of  a  wasp;  trunk  a 
stout,  sacklike,  unsegmented  ovoid;  no  posterior  processes,  genital 
process,  abdomen,  or  anal  laminae;  egg  strings  ovoid,  shorter  than 
the  trunk;  second  maxillae  elongate,  fused  through  their  entire 
length,  tapering  toward  the  distal  end,  where  they  are  furnished 
with  a  broad,  disklike  bulla;  these  maxillae  are  attached  at  about 
the  center  of  the  cephalothorax  and  are  folded  back  against  the  head. 
Male,  unknown. 

Type. — (hubxemia  stygvus  Cope. 

(Cauloxermsj  KauXbcy  a  stem,  and  ^svbcy  a  guest.) 

Remarks. — This  genus  contains  but  a  single  species  which  is  para- 
sitic on  the  blind  fish,  Ambyhpsia  spelaeua  De  Kay.  Both  the  host 
and  the  parasite  were  obtained  by  Professor  Cope  from  Wyandotte 
Cave.  The  parasite  was  fastened  to  the  iimer  edge  of  the  upper  lip 
of  the  fish,  where  it  had  to  hold  its  body  rigidly,  by  means  of  its  pow- 
erful second  maxillae,  at  an  angle  with  the  fish's  lip  in  order  to  keep 
itself  from  being  eaten.    Professor  Cope  has  given  in  the  American 
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by  a  dia^osis  and  accompanied  by  tniee  text  ngures.  ine  gen^nc 
characters  just  given  have  been  taken  laigely  from  his  diagnosts, 
and,  of  course,  ^pplj  equally  well  to  the  species.  Neither  his  descrip- 
tion nor  his  figures  give  us  any  details  of  the  appendages,  and  since 
the  origmal  specimens  hare  been  lost  we  are  left  with  the  abore 
meager  details.  They  appear  sufficient,  however,  to  guarantee  the 
validity  of  the  genus,  and  so  it  is  retained  with  the  hope  that  some- 
time other  specimens  may  be  obtained  and  the  genus  be  more  firmly 
established. 

Genus  CLAVE  LLA  Oken. 

CUtveUa  Okbn,  1815. 

Sekisturua  (part)  Okbn,  1815. 

Lemaeomypm  BLAmynxB,  1822. 

ClaveUa  CuvnEB,  1880. 

Anchorella  Nobdicakn,  1832.— Kr0tbr,  1837.    Not  Aruhorelia  Ouvibb,  1830. 

Oenerie  charadera  of  female. — Cephalothorax  distinctly  separated 
from  the  trunk,  long,  wormlike,  and  standing  at  an  angle  with  the 
body  axis,  often  in  line  with  the  second  majdUae;  trunk  pear-shaped 
or  OYoid,  without  posterior  processes,  abdomen,  or  anal  laminae;  an 
impaired  genital  process  often  present,  ventral  to  the  anus  and  con- 
nectiog  with  the  semen  receptacle. 

First  antennae  three-jointed,  arising  from  the  ventral  surface  of 
the  head  between  the  second  anteimae  and  the  proboscis;  second 
antennae  uniramose,  turned  inward  toward  each  other  across  the 
frontal  margin  of  the  head,  often  meeting  or  even  overlappmg  on  the 
midline;  first  maxillae  bipartite,  with  a  palp;  second  madUae  entirely 
fused,  usually  very  short,  sometimes  altogether  lacking;  maxiOipeds 
stout,  the  terminal  claw  usually  with  an  accessory  claw  on  tts  inner 
maigin. 

Oenerie  chwractera  of  male. — Cephalothorax  and  trunk  folded  to- 
gether ventrally  and  fused  into  an  unsegmented  ovoid,  in  which  there 
is  no  distinction  of  parts;  no  dorsal  carapace  or  anal  laminae;  first 
antennae  two-jointed;  second  antennae  uniramose  and  three-jointed; 
first  majdUae  bipartite,  without  a  palp;  second  maxillae  and  max- 
illipeds  dose  to  the  mouth-tube  and  strongly  uncinate;  aU  the  ap- 
pendages pointing  diagonally  downward  and  forward. 

Type. — Cl(weOa  uncinaia  (Mtiller). 

(ClaveHaf  the  diminutive  of  da/va,  a  club.) 

Remarks. — In  his  Lehrbuch  der  Naturgeschichte  (1815)  Oken  first 
proposed  (p.  182)  three  genera  for  the  Lemaeans,  PhyUina,  Sckis- 
turns,  and  Lemaea.  Under  the  second  name  he  included  15  species 
which  had  been  previously  included  in  the  genus  Lemaea;  among  these 
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was  MuUer's  Lemaea  uncinaia.  But  Rudolphi  had  used  the  name 
Schisturus  in  1809  for  a  genus  of  woims,  and  perhaps  Oken  became 
aware  of  this.  At  all  events  he  presented  later  in  the  same  book 
(p.  357)  a  much  better  classification  of  the  Lemaeans,  which  he 
divided  into  four  genera^  Axine,  ClaveBa,  PenneUaf  and  Lemaea.  For 
the  second  of  these  genera  which  was  new  to  science  he  took  as  the 
type  Cla/vella  uncinata. 

In  1822  Blainville,  overlooking  or  n^lecting  Oken's  work;  estab- 
lished (p.  438)  a  new  genus  which  he  called  Lemaeomyzon,  and  of 
which  he  also  made  Mtiller's  Lemaea  uncinaia  the  type. 

In  1830  Cuvier,  in  his  Le  Rdgne  Animal,  adopted  Oken's  genus 
ClaveBa  (vol.  3,  p.  268)  and  included  in  it  MtUler's  two  species  uncinata 
and  davata.  But  he  also  established  (p.  257)  a  new  genus  which  he 
named  AnchoreHa,  and  for  which  he  gave  the  following  diagnosis: 
'  'Ne  se  fixe  aux  oules  que  par  une  seule  productio  qui  part  du  dessous 
du  corps,  et  se  derige  en  arri^."  He  made  StrOm's  Lemnea  adunca 
the  type  of  this  new  genus,  which,  of  course,  he  claimed  to  be  gener- 
ically  distinct  from  Oken's  ClaveOa. 

Er0yer  in  his  Naturhistorisk  Tidsskrift  (1837)  shuffled  these  genera 
in  a  very  arbitrary  and  reckless  manner.  Under  the  Lemaeoda  (vol. 
1,  p.  193)  he  placed  as  the  first  genus,  '4.  AnchoreOa  (Cuv.,  CUweUa 
Oken,  Lemaeomyzon  Blainv.).  Arter:  Anch.  uncinata  Fabr.  Anch. 
lagenuUi  Gu£rin.    Anch.  microcephala  Nordm." 

As  the  seventh  genus  he  placed  '^ClaveUa  Oken,  Arter:  Cfl.  Inp- 
poglossi  Cuv.  01.1  davata  Mull."  (p.  195).  He  added  in  a  footnote 
on  the  same  page,  ''This  genus  was  not  included  by  BlainviUe,  prob- 
ably in  the  beUef  that  it  was  identical  with  AnchareBa,  because 
Mtlller's  L.  uncinata,  which  Cuvier  referred  to  the  genus  CUwella, 
really  belongs  to  AnchoreHa;  but  this  is  not  the  case  with  CI.  hip- 
poghssi.  Whether  it  may  be  with  L.  da/vata  I  can  not  say  definitely, 
since  I  have  not  seen  it,  and  MOller's  description  is  unsatisfactory." 
Kr0yer  thus  made  Oken's  CfUwetta  a  synonym  of  Cuvier's  Ancfu>rdla, 
and  then  later  established  it  as  a  distinct  genus.  He  took  the  type- 
species  of  CUwella  and  made  it  the  type  of  AncJioretla,  while  he  estab- 
lished as  a  new  type  for  Cla/vdla  Gu6rin's  species  hippoglosd.  Milne 
Edwards  and  subsequent  writers,  until  recently,  have  followed 
Kr0yer's  arrangement,  wholly  ignoring  (Tuvier's  generic  distinction  as 
well  as  the  genera  of  Blainville  and  Oken. 

The  Lemaea  adunca,  which  Cuvier  made  the  type  of  the  genus 
Anc^iordla,  was  described  and  figured  by  Strdm  in  1762,  but  has 
never  been  seen  by  any  subsequent  observer.  So  far  as  can  be  deter- 
mined from  Strdm's  description  and  figures  the  species  is  identical 
with  uncinata.  If  the  two  really  are  the  same,  Anchoretla  becomes 
a  synonym  of  CUweUa;  if  they  are  not  identical,  both  genera  are  vaUd, 
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but  the  genus  Anchordla  can  not  possibly  include  UTieincUa  and  its 
relatives,  as  has  been  the  common  usage. 

Synonyms. — To  this  ill^timate  geavtsAnchordla  has  been  referred 
indiscriminately  a  heterogeneous  collection  of  more  than  50  species, 
among  which  we  must  recognize  at  least  three  new  genera.  These 
species  furnish  one  of  the  most  convincing  proofs  that  could  be  given 
of  the  lax  methods  adopted  in  dealing  with  the  Lemaeopods.  Th^re 
are  16  species  which  are  mere  names,  having  never  been  either  de- 
scribed or  figured,  one  the  data  with  reference  to  which  do  not  justify 
us  in  locating  it  anywhere,  7  which  can  be  located  with  probabiHty, 
but  not  certainty,  and  18  which  must  be  transferred  to  other  genera. 
This  leaves  only  17  out  of  the  original  52,  and  to  them  are  added  9 
others  which  are  new  to  science. 

ATichareOa  carusi,  chamds,  dava,  crassa,  eUmgaia,  Ucfdae,  simplex 
9ubtUiSf  and  tenuis  were  simply  named  in  Richiardi's  'Tatalogo 
sistematico  dei  Crostacei.''  Brian  afterwards  described  (1906,  p.  113) 
and  figured  (pi.  10,  fig.  5)  Richiardi's  chameis,  so  that  it  can  be 
definitely  located  in  the  genus  ClaveUa,  where  he  placed  it..  He  also 
mentioned  the  other  species,  but  without  describing  or  figuring  them. 

AnchcreBa  adunca  has  been  noted  above. 

The  following  four  species  were  described  and  figured  by  Kr^jer 
(1863),  AncJwreOa  offUis  (p.  300,  pi.  16,  fig.  2);  A.  angvJata  (p.  293, 
pi.  15,  fig.  3) ;  A.  denticis  (p.  296,  pL  16,  fig.  4) ;  A.  pageUi  (p.  296,  pi.  16, 
fig.  3).  The  last  two  appear  in  Brian's  '  'Copepodi  parassiti  dei  pesci 
d'ltalia,"  but  his  additions  to  Er0yer's  descriptions  consist  of  a  few 
details  with  reference  to  the  maxiUipeds. 

We  have  no  data  on  the  mouth  parts,  the  antennae,  or  the  male  of 
either  of  the  four  species.  A.  agilis  has  been  found  by  several  col- 
lectors off  the  coast  of  Greenland  (see  Stephensen,  1913,  p.  339),  but 
nothing  has  been  added  to  Ej'0yer's  meager  description.  The  four 
probably  belong  to  ClamUa,  but  there  can  be  no  certainty  until  these 
additional  data  are  forthcoming. 

Anchn'ella  (Lemaea)  anomdla  was  described  and  figured  by  Abild- 
gaard  (1794,  p.  57,  pi.  6,  fig.  2),  who  of  course  placed  it  in  the  genus 
Lemaea.    Mine  Edwards  said  of  it: 

Le  Lemea  anamala  d'Abildgaard  paratt  appartenir  auasi  &  ce  genre  [Antkorella% 
inaiB  diff^reiait  de  toutee  lee  eep^es  pr^^entes  par  la  longueur  consid^ble  de 
Torgane  d'adh^on,  et  par  Texistence  d'un  renflement  en  forme  de  noeud  k  Tex- 
tar^mit^  ant^eure  du  thorax  (1840,  p.  520). 

But  of  course  this  is  not  enough  to  identify  the  species  and  it  also 
must  await  further  details. 

AnchoreUa  appendicvlata  and  A.  appendiculosa  (Er0yer,  1863, 
pp.  305  and  306,  pi.  16,  figs.  6  and  7)  were  each  founded  on  a  single 
specimen  and  no  others  hare  ever  been  obtained.    The  details  giren 
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are  sufficient  to  show  that  these  species  do  not  belong  to  the  present 
genus.  The  four  posterior  processes^  the  second  antennae,  and  the 
maxillipeds  show  a  greater  affinity  with  BrtuMella  than  with  CUweUaf 
and  accordingly  the  species  are  transferred  to  that  genus.  Er0yer 
claimed  to  have  found  a  male  of  appendiculata,  but  put  a  question 
mark  after  the  sex.  So  far  as  can  be  determined  from  his  figures  and 
description  this  ''male''  was  simply  a  piece  of  the  skin  of  the  host 
and  was  not  even  anything  alive. 

AnchareUa  canfhari  Heller  (1865,  p.  242,  pi.  24,  fig.  6)  almost  cer- 
tainly belongs  to  the  genus  ClaveUa.  Heller  does  not  give  very  many 
details  in  his  brief  description,  but  the  additional  data  and  the 
excellent  figures  of  T.  and  A.  Scott  (1913,  p.  224,  pi.  69,  figs.  1  to  3) 
are  sufficient  to  locate  it  accurately. 

Anchn^eUa  centrodanti  van  Beneden  (1870,  p.  43)  was  figured  (pi.  2, 
fig.  5),  but  not  described,  and  as  far  as  the  figure  shows,  appears  to  be 
a  synonym  of  pageHi. 

AnchoreUa  dilatata  Er0yer  (1863,  p.  302,  pi.  16,  fig.  2)  shows  several 
exceptional  characters,  notably  the  biramose  second  antennae  and 
the  body  lobes  on  either  side  of  the  abdomen.  If  the  details  be  just 
as  Ej'0yer  has  described  them,  it  differs  considerably  from  Cla/veBa, 
but  can  not  be  established  elsewhere  on  our  present  knowledge. 

AnchoreUa  emarginata  Kr^jer  (1837,  p.  287,  pi.  3,  fig.  7)  is  here 
referred  to  the  new  genus  Clavdlisa  (see  p.  694). 

Anehordla  fallax  Heller  (1865,  p.  241,  pi.  24,  figs.  4  and  5)  is  here 
referred  to  the  new  genus  CUweUopsia  (see  p.  687). 

AnchoreUa  hostUis  Heller  (1865,  p.  243,  pi.  24,  fig.  7)  is  certainly 
not  a  ClaveUa,  and  probably  belongs  to  the  genus  BrachieUa  (see  p.  702) , 
but  the  male  is  needed  for  positive  determination. 

AnchoreUa  intermedia  Quidor  (1906,  p.  29,  pi.  3,  figs.  37  to  44)  has 

biramose  second  antennae  and  slender  maxillipeds,  not  reinforced. 

The  male  also  corresponds  with  that  of  the  genus  OlaveUodes  but 

*  differs   markedly  from   a    ClaveUa  male.    The  species,   therefore, 

should  be  placed  in  the  new  genus  CUweUodea  (see  p.  690). 

AnchoreUa  ladniata  Kr0yer  (1863,  p.  308,  pi.  16,  fig.  18)  is  here 
referred  to  the  new  genus  Clavdlopsis  (see  p.  687). 

AnchoreUa  lagenula  Gufirin  (1817,  pi.  9,  fig.  5)  is  a  synonym  for  O. 
uncinata, 

AnchoreUa  lizae  Ki^yer  (1863,  p.  294,  pL  16,  fig.  11)  belongs  to  the 
genus  Naohranchia  (see  p.  660). 

ClaveUa  macrotracJielus  Brian  (1906,  p.  116,  pi.  21,  figs.  1  to  4)  is  not 
a  ClaveUa,  as  is  shown  by  the  male,  and  is  referred  to  the  new  genus 
ClaveUodes  (see  p.  690). 

AnchoreUa  microcephdla  was  named  by  Nordmann  (1832,  p.  107), 
tut  was  never  described  or  figured. 
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Clavdla  obesa  Richiardi  (1880,  p.  152)  was  named  but  never  do- 
scribed  or  figured.  It  probably  belongs  to  the  genus  Hatschekia  and 
not  to  ClaveUa. 

AnchoreUa  avdlis  Er0yer  (1837,  p.  289,  pi.  3,  fig.  6)  belongs  to  tlie 
new  genus  ClaveUisa  (see  p.  696). 

AnchareUa  paradoxa  van  Beneden  (1851,  p.  117,  pi.  6,  fig.  1)  is  here 
referred  to  the  new  genus  ClaveUopsis  (see  p.  687). 

AnchareUa  quadrata  Bassett-Smith  (1896,  p.  15,  pi.  4,  fig.  5)  is 
probably  a  CUweUa  and  is  retamed  in  that  g^ius,  aldiough  it  is  vecy 
meagerly  described. 

ClaveUa  robusta  Wilson  (1912,  p.  96,  pi.  8,  figs.  73  to  78)  has  bira- 
mose  second  antennae  and  short  posterior  processes  similar  to  those 
of  Kr0yer's  AnchareUa  ladniata.  It  can  not,  therefore,  remam  in 
the  genus  ClaveUa,  but  must  be  transferred  to  the  new  genus  Clavd- 
lapsis  (see  p.  688). 

AnchareUa  ragasa  Er0yer  (1837,  p.  284,  pi.  3,  fig.  14)  is  not  a  Cla- 
veUa and  is  made  the  type  of  ihe  new  genus  CUweUadea  (see  p.  690). 

AnchareUa  sargi  Kurz  (1877,  p.  393,  pi.  25,  figs.  5,  6,  29,  51,  52)  is 
also  not  a  Clavdla,  and  is  transferred  to  flie  new  genus  ClaveUopsis 
(see  p.  687). 

ClaveUa  sciaenas  Brian  (1906,  p.  119,  pi.  10,  fig.  2;  pi.  20,  figs.  13, 
14)  IB  probably  identical  with  Heller's  AnchareUa  sciaenaphUa  as 
Brian  suggests.  The  presence  of  foiu:  posterior  processes  and  the 
details  of  the  antennae  and  mouth  parts  indicate  that  it  should  be 
transferred  to  the  genus  BrachieUa.  Here  also  the  male  must 
finally  decide  where  the  species  belongs. 

AnchareUa  sciaenaphUa  Heller  (1865,  p.  243,  pi.  24,  fig.  8)  is  here 
transferred  to  the  genus  BrachieUa,  as  just  stated  (see  p.  703). 

AnchareUa  scombri  Kurz  (1877,  p.  403,  pi.  25,  figs.  12,  35,  41)  is 
not  a  ClaveUa  and  is  referred  to  the  new  genus  ClaveUisa  (seep.  694). 

AnchareUa  steUata  Kr0yer  (1838,  p.  142,  pi.  3,  fig.  5)  ia  probably  a 
CUweUa,  and  may  be  left  there  imtil  further  data  can  be  obtained.    ^ 

Clavdla  strumasa  Brian  (1906,  p.  112,  pi.  9,  figs.  4  to  7)  is  not  a 
CUweUa  and  is  referred  to  the  new  genus  ClaveUapsis  (see  p.  687). 

AnchareUa  iriglae  Kurz  (1877,  p.  404,  pi.  35,  figs.  13  to  15)  was  first 
described  by  Claus  as  a  BrachieUa  (see  p.  702),  and  was  transferred  by 
Kurz  to  AnchareUa,  The  male  shows  conclusively  that  it  belongs 
where  Claus  placed  it. 

AnchareUa  uralaphi  Kr0yer  (1863,  p.  304,  pi.  16,  fig.  10)  also  pre- 
sents marked  exceptions  to  the  ClaveUa  characters.  The  second 
antennae  are  biramose,  and  there  is  a  two-jointed  abdomen  with  well- 
developed  anal  laminae.  These  furnish  serious  reasons  for  exclud- 
ing it  from  the  genus  Clavdla,  but  they  do  not  tell  us  where  it  ought 
to  be  placed. 
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TABLE  OF  8PECIBS. 

1.  GephalotlKwax  definitely  longer  than  the  trunk 2. 

1.  Gephalothorax  about  the  same  length  as  the  trunk  or  shorter 8. 

2.  Trunk  as  wide  as,  or  wider  than,  long;  base  of  neck  somewhat  di£ferentiated  from 

the  rest  of  the  thorax;  second  maxillae  lacking,  bulla  on  the  body;  egg  strings 

long,  tapering 3. 

2.  Trunk  as  wide  as,  or  wider  than,  long;  base  of  neck  not  differentiated;  second 
maxillae  as  long  as  the  cephalothorax;  egg  strings  short  and  stout 4. 

2.  Trunk  definitely  longer  than  wide;  base  of  neck  not  differentiated;  second  max- 

illae lacking,  bulla  on  the  body;  egg  strings  long  and  tapering 6. 

3.  Genital  process  exceptionally  large  and  prominent;  maxillipeds  small;  "head 

pointed;  egg  strings  straight perfida,  new  species,  p.  672. 

3.  Genital  process  medium-sised;  maxillipeds  small;  head  swollen  and  bluntly 

rounded;  each  egg  string  curled  until  its  ends  nearly  touch  each  other. 

duxraeia  (Richiardi),  1880,  p.  668. 

4.  Second  maxillae  completely  fused;  neck  smooth;  genital  process  liurge. 

inversa  Wilson,  1912,  p  673. 
4.  Second  maxillae  separate  at  their  bases;  neck  and  arms  very  rough;  genital  proc- 
ess minute pagri  (KrjJyer),  1863. 

4.  Second  maxillae  separate  at  their  tips;  neck  and  arms  smootii;  genital  process 

minute $tichaei  (KrjJyer),  1863. 

5.  Cephalothorax  flexed  back  so  tightly  as  to  form  a  longitudinal  groove  on  the 

dorsal  body  surface;  head  swollen;  egg  strings  long  and  slender 6. 

5.  Cephalothorax  not  turned  back  against  the  trunk;  no  dorsal  groove;  head  not 

enlarged;  egg  strings  short  and  stout 7. 

6.  Second  maxillae  entirely  lacking;  trunk  pear-shaped,  much   narrowed  and 

wrinkled  anteriorly;  genital  process  minute offilia  (Kr0yer),  1863,  p.  668. 

6.  Second  maxillae  very  short;  trunk  ovoid  or  ellipsoidal,  smooth  and  plump;  gen- 
ital process  minute bergyltae  (Kr^yer),  1863. 

6.  Second  maxillae  entirely  lacking;  trunk  oblong,  no  wrinkles;  genital  process  one- 
third  the  length  of  the  trunk tumidaf  new  species,  p.  674. 

6.  Second  maxillae  one-third  the  length  of  the  cephalothorax;  trunk  ovoid,  not 

wrinkled;  genital  process  of  medium  size oanaliculata,  new  species,  p.  675. 

7.  Second  maxillae  entirely  lacking;  cephalothorax  stout  and  wrinkled  posteriorly; 

genital  process  of  mediiun  size pcarva  Wilson,  1912,  p.  676. 

7.  Second  maxillae  entirely  lacking;  trunk  nearly  spherical;  genital  process  minute. 

eanthari  (Heller),  1866,  p.  669. 
7.  Second  maxillae  quarter  as  long  as  cephalothorax;   trunk  ellipsoidal,  twice  as 

long  as  wide;  genital  process  wanting insolita,  new  species,  p.  676. 

7.  Second  maxillae  half  as  long  as  cephalothorax;  trunk  ovoid,  nearly  three  times 

as  long  as  wide;  genital  process  wanting levis,  new  spedee,  p.  677. 

8.  Genital  process  lacking;  second  maxillae  medium  length 9. 

8.  Genital  process  present;  second  maxillae  short,  often  lacking :...  11. 

9.  Trunk  as  wide  as,  or  wider  than,  long;  second  maxillae  partly  or  wholly  sepa- 

rated  on^ttlato  (Kr0yer),  1863,  p.  668. 

9.  Trunk  distinctly  longer  than  wide;  second  maxillae  completely  fused  for  their 
entire  length 10. 

10.  Trunk  ellipsoidal,  twice  as  long  as  wide,  and  evenly  rounded;  bulla  a  large  flat- 
tened disk  with  stellate  perforations Btellata  (Kr^yer),  1838,  p.  670. 

10.  Trunk  ellipsoidal,  twice  as  long  as  wide,  and  evenly  rounded;  bulla  minute 
and  spherical pinguis,  new  species,  p.  678. 

10.  Trunk  pear-shaped,  three  times  as  long  as  wide;  second  maxillae  covered  with 
scales iquamigera,  new  species,  p.  679. 
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11.  Gephalothorax  thick  and  stout;  tronk  nearly  as  wide  as,  or  wider  than,  long.  12. 

11.  Gephalothorax  slender  and  linear;  trunk  considerably  longer  than  wide IS. 

12.  Genital  process  of  extraordinary  size,  fully  as  large  as  one  of  the  egg  strings. 

quadrata  (Bassett-Smith),  1896. 
12.  Genital  piocess  one-quarter  the  length  of  the  trunk;  second  m^-riTift^  completdy 
fused;  egg  strings  one-third  longer  than  the  trunk. 

uneinata  (MQUer),  1776,  p.  680. 
12.  Genital  process  a  mere  ridge,  scarcely  projecting;  second  m^-riTift^  completdy 

fused;  egg  strings  shorter  than  the  trunk recta,  new  species,  p.  684. 

12.  Genital  process  one-eighth  the  length  of  the  trunk;  second  maxillae  separate, 
the  base  of  each  surrounded  by  a  large  wing alata  Brian,  1906. 

12.  Genital  process  one-eighth  the  length  of  the  trunk;   second  m^-riTift^  entaidy 

fused,  without  wings;  head  pointed  forward,  parallel  with  trunk  axis. 

brevieollia  (M.  Edwards),  1840. 

13.  Trunk  ellipsoidal,  smoothly  rounded  posteriorly;   bulla  an  elongate  club;   egg 

strings  narrow  and  tapered  posteriorly pagelli  (Kr^yer),  186S. 

13.  Trunk  ellipsoidal,  flattened,  with  a  fleur-de-lis  on  the  ventral  posterior  margin; 

egg  strings  narrow  and  cylindrical irinaf  new  species,  p.  685. 

13.  Trunk  ovoid,  narrowed  anteriorly,  truncated  posteriorly;    egg  strings  thick 

ellipsoids derUicU  (Kii^yer),  1863. 

13.  Trunk  ellipsoidal,  smoothly  rounded  posteriorly;   bulla  a  sphere;   egg  strings 

long  cylinders duhia  (T.  and  A.  Scott),  1913. 

CLAVKLLA  PBRIIDA,  new  ipMlat. 
Plate  46,  figs.  140  to  143. 

Host  and  record  of  specimens. — ^An  adult  female  ¥dtli  egg  strings, 
and  one  attached  male,  and  a  young  female  with  four  attached  males 
were  obtained  from  the  gills  of  an  Alaskan  pollack,  Theragra  chal- 
cogramma,  September  27,  1906,  from  a  depth  of  52  fathoms  in  the 
northwest  Pacific.  The  adult  specimen  is  made  the  type  of  the  spe- 
cies and  numbered  43505,  U.S.N Jtf.  The  younger  female,  with  the 
attached  males,  is  numbered  43589,  U.S.N.M. 

Specific  characters  of  ferrude. — Gephalothorax  much  swollen  and 
inflated,  longer  than  the  trunk  and  tapering  gradually  from  the  base 
to  the  tip,  bent  back  dorsally  against  the  trunk;  head  not  enlai^ged, 
narrowed  anteriorly;  no  dorsal  carapace;  base  of  neck  with  one  or 
two  constrictions,  as  though  segmented;  trunk  much  wider  than 
long,  convex  ventrally,  concave  dorsally;  genital  process  relatively 
large  and  prominent,  on  a  level  with  the  ventral  surface;  egg  strings 
half  as  long  again  as  the  trunk,  tapering  slightly  posteriorly;  ^gs 
arranged  in  12  to  14  longitudinal  rows,  about  25  eggs  in  each  row. 

First  antennae  indistinctly  three- jointed,  wholly  inside  the  second 
pair,  tipped  with  a  tuft  of  small  setae;  second  antennae  uniramose, 
the  terminal  joints  bent  across  the  frontal  margin  and  almost  touch- 
ing at  the  midline;  mouth  tube  reaching  the  posterior  maigin  of 
these  antennae,  broad  and  stocky;  first  maxillae  tripartite,  with  a 
small  and  poorly  developed  palp;  second  maxillae  entirely  lacking, 
the  attachment  bulla  being  fastened  to  the  surface  of  the  trunk  at 
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the  base  of  the  neck;  opposite  this  bulla  are  the  maxillary  glands  in 
the  form  of  a  club-shaped  projection  on  either  side,  pointing  diago- 
nally outward  and  ventrally;  maxillipeds  with  a  triangular  basal 
joint  and  a  long  and  stout  terminal  claw,  bent  abruptly  near  the 
tip  and  armed  there  on  the  inner  margin  with  an  accessory  spine. 

Color  (preserved  material),  a  imiform  yellowish-white. 

Cephalothorax,  2.75  nun.  long,  1  mm.  wide.  Trunk,  1.76  mm. 
long,  including  the  genital  process,  2.1  mm.  wide.  Egg  strings,  3 
mm.  long. 

Specific  characters  of  nude. — Greneral  body  form,  egg-shaped,  quite 
pointed  at  the  smaller  end  and  evenly  roimded  at  the  larger  end; 
first  antennae  two- jointed,  well  supplied  with  setae;  second  anteimae 
indistinctly  three- jointed,  with  two  short  setae  at  the  tip;  these 
antennae  reach  about  to  the  center  of  the  mouth  tube,  which  is  broad 
at  the  base,  proportionally  long,  and  inclined  at  an  angle  of  45® 
with  the  body  axis;  first  maxillae  bipartite  at  the  tip,  with  a  third 
ramus  on  the  inner  margin;  second  maxillae  and  maxillipeds  of  the 
usual  pattern.  Just  behind  the  second  maxillae  a  drop  of  the  cement 
substance,  which  forms  the  covering  of  the  spermatophores,  has 
exuded  from  the  genital  orifice  and  hardened  in  the  preservative. 

Color  (preserved  material),  a  imiform  yellowish-white. 

Total  length,  including  the  mouth  tube,  0.57  mm.    Width,  0.33  mm. 

(perfdus,  deceitful,  alluding  to  the  apparent  segmentation  at  the 
base  of  the  neck,  the  external  maxillary  glands,  and  the  apparent 
genital  process  on  the  male.) 

RemarJcs, — ^The  first  two  of  the  peculiarities  just  mentioned  will 
serve  to  distinguish  this  species  from  all  others  of  the  genus,  and 
as  the  Alaska  fish  become  better  known  this  parasite  is  likely  to  be 
f oimd  more  abundantly. 

CLAVBLLA  INVKRSA  WUmo. 
Clavdla  inversa  WUiSOn,  1913,  p.  231,  pi.  50. 

Host  arid  record  of  specimens. — Six  females  with  egg  strings  were 
obtained  from  the  ^lls  of  the  red-mouthed  grunt,  Bathystoma  rinuUor 
July  18,  1910,  at  Montego  Bay,  Jamaica.  The  type-specimen  was 
numbered  43513,  U.S.N.M.,  while  the  paratypes  were  niunbered 
42291,  U.S.N.M.  A  single  adult  female  was  taken  by  Dr.  Edwin 
Linton  from  the  gills  of  a  croaker,  Micropodon  unduUUus,  at  Beau- 
fort, N.  C,  August  20,  1902.    It  is  numbered  39610,  U.S.N.M. 

Remxirlcs. — ^The  host  of  this  species  is  abimdant  along  the  Atlantic 
coast  of  the  Southern  States,  particidarly  the  Carolinas,  where  it  is 
one  of  the  common  food  fishes.  Probably,  therefore,  an  examina- 
tion of  these  fishes  in  the  markets  or  elsewhere  would  reveal  a  greater 
number  of  the  parasites.  The  species  may  be  recognized  by  the 
genital  process,  and  by  the  distinctly  undersized  appearance  of  the 
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body  and  egg  strings  when  compared  with  the  second  maxillae  and 
cephalothorax. 

CLAVEIXA  TUIODA,  na 


Plate  45,  figs.  144  to  147;  plate  46,  fig.  148. 

Host  arid  record  of  specimens. — ^A  single  female  without  egg  strings, 
but  with  two  attached  males,  was  obtained  from  the  gills  of  the  tom- 
cod,  M/rogadus  tomcodAt  Harpswell,  on  the  Maine  coast,  July  17, 
1903.  It  of  course  becomes  the  type  of  the  new  species,  and  is  num- 
bered 39592,  U.S.N.M. 

Specific  characters  of  female. — Cephalothorax  swollen,  slightly  flat- 
tened dorso-ventrally,  and  flexed  back  against  the  dorsal  surface 
of  the  trunk  so  tightly  that  it  makes  a  groove  along  the  median  line 
of  the  latter.  On  either  side  of  this  groove  the  body  rises  into  a 
ridge,  which  apparently  increases  the  depth  of  the  groove;  head 
considerably  swollen,  and  covered  with  a  dtBtinct  dorsal  carapace; 
trunk  flattened  dorso-ventrally,  oblong,  with  rounded  comers; 
ventral  surface  flat,  with  a  well-defined  central  ridge  of  longitudinal 
muscles;  dorsal  surface  with  the  two  lateral  ridges  and  the  central 
groove  as  just  stated;  genital  process  relatively  large,  club-shaped, 
and  attached  on  a  level  with  the  ventral  stirface.  First  antennae 
indistinctly  three-jointed,  the  basal  joint  considerably  swollen  and 
attached  a  long  distance  inside  of  the  second  antennae  and  close  to 
the  mouth  tube.  Second  antennae  uniramose,  the  basal  joints  much 
enlarged  and  stiffened  with  a  chitin  framework,  the  terminal  joints 
turned  inward  at  right  angles  across  the  frontal  margin  and  almost 
touching  at  the  midline.  Mouth  tube  short,  narrow  at  the  base  and 
tip,  and  swollen  through  the  center;  first  maxillae  tripartite  at  the 
tip,  the  outer  ramus  very  rudimentary;  palp  also  small  and  armed 
with  a  single  seta.  Second  maxillae  practically  wanting,  only  form- 
ing a  bowl-shaped  depression  in  the  base  of  the  neck;  bulla  of  medium 
size,  and  spherical,  fastened  to  the  bottom  of  the  bowl  by  a  short 
pedicel;  maxiUipeds  small,  with  a  swollen  basal  joint  and  a  slender 
terminal  claw,  bent  sharply  close  to  the  tip,  and  armed  there  on  the 
inner  margin  with  an  accessory  spine. 

Cephalothorax,  3  mm.  long,  0.5  wide.  Trunk,  2.5  mm.  long, 
1.25  mm.  wide.    Grenital  process,  0.6  mm.  long. 

Specific  characters  of  the  male. — Body  somewhat  egg-shaped,  but 
considerably  straightened  along  the. ventral  margin;  mouth  tube  at 
the  small  end  and  projecting  downward  and  forward  at  an  angle  of 
45^  with  the  body  axis;  the  two  pairs  of  antennae  removed  a  long 
distance  from  the  anterior  margin  and  close  together;  first  pair  three- 
jointed,  the  third  joint  very  narrow  and  more  like  a  swollen  seta; 
second  pair  with  a  short  basal  joint  and  one-jointed  rami,  the  exopod 
slightly  longer  than  the  endopod  and  both  armed  with  minute  spines; 
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mouth  tube  more  than  twice  as  long  as  the  second  antennae  and 
very  broad  at  the  base;  first  maxillae  bipartite  and  slender,  without 
a  palp;  second  maxillae  much  longer  than  the  maxillipeds  and  rather 
slender,  armed  with  fleshy  blunt  processes  rather  than  with  claws; 
maxillipeds  with  a  swollen  basal  joint  and  a  small  and  cxured  terminal 
claw,  whose  tip  fits  into  a  pocket  on  the  basal  joint. 

Color  (preserved  material),  a  imiform  grayish-yellow. 

Total  length,  0.39  mm.    Greatest  width,  0.30  mm. 

{tumiduSf  swollen,  applying  to  the  head  and  genital  process  of 
the  female  and  the  maxillipeds  of  the  male.) 

Remarks. — ^TMs  species  is  rare,  for  out  of  an  examination  of  more 
than  100  fidh  the  type-specimen  was  the  only  one  obtained. 

It  may  be  distinguished  by  its  general  swollen  appearance,  by  the 
reentrant  frontal  margin  of  the  head,  and  by  the  large  genital  process. 

CLAVELLA  CANAUCULATA,  new  ipeclw. 
Pkte46,  figs.  149tol51. 

Host  and  record  of  specimens. — ^A  single  female  with  ^g  strings 
and  an  attached  male  was  obtained  from  the  pectoral  fin  of  the  CaU- 
fomia  tomcod,  Microgadus  proximus,  at  Yakutsk  Bay,  Alaska. 

It  becomes  the  type  of  the  new  species,  and  has  received  the  num- 
ber 39601,  U.S.N.M. 

Specific  characters  of  female. — Cephalothorax  slender,  cylindrical, 
considerably  longer  than  the  trunk,  and  turned  back  against  the 
dorsal  surface  of  the  latter;  head  and  adjacent  portion  of  the  neck 
enlarged  and  squarely  truncated  anteriorly;  no  dorsal  carapace; 
trunk  elongate-ovate,  somewhat  flattened  dorso-ventrally  with  a 
deep  groove  on  the  dorsal  surface  into  which  the  cephalothorax  fits, 
and  a  groove  near  the  posterior  end  on  either  side,  out  of  the  bottom 
of  which  the  oviduct  opens;  genital  process  of  mediimi  size,  and 
inclined  outward  and  backward;  egg  strings  about  the  same  length 
as  the  trunk  and  tapered  posteriorly;  eggs  arranged  iq  8  longitudinal 
rows,  about  20  eggs  in  a  row. 

Second  antennae  uniramose,  the  terminal  joints  turned  down  across 
the  frontal  margin  und  meeting  at  the  midline;  second  maxillae  in 
line  with  the  cephalothorax,  about  one-quarter  the  length  of  the 
latter,  fused  into  a  common  cylinder  for  their  entire  length  and  some- 
what enlarged  at  the  tip;  bulla  spherical  and  almost  sessile;  maxilli- 
peds placed  far  forward  and  covering  the  mouth  tube,  first  antennae 
and  first  maxillae,  basal  joint  stout,  terminal  claw  slender,  with  an 
accessory  claw  on  the  inner  margin  near  the  tip. 

Cephalothorax  3  mm.  long,  0.45  nun.  wide.  Tnmk  2.5  mm.  long, 
1.5  mm.  wide,  1  nun.  thick.  Egg  strings  2.55  mm.  long,  0.625  mm. 
wide. 
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Specific  characters  of  male. — ^Body  egg-shaped,  quite  pointed 
anteriorly,  no  dorsal  carapace;  first  antennae  with  a  rudimentary 
endopod  and  indistinctly  jointed;  endopod  of  second  ant^inae  also 
rudimentary,  exopod  ending  in  two  setae;  mouth  tube  pointing 
forward  in  line  with  the  body  axis  and  about  twice  the  length  of 
the  first  antennae;  first  maxillae  bipartite  at  the  tip  and  without  a 
palp;  second  maxillae  long  and  narrow,  contrasting  strongly  with 
the  short  and  stocky  maxillipeds. 

Color  (preserved  material),  yellowish-wfaite. 

Total  length,  0.45  mm.    Greatest  width,  0.30  mm. 

(canalicukUus,  grooved,  alluding  to  the  large  groove  down  the 
center  of  the  back,  into  which  the  cephalothorax  fits.) 

RemarJcs. — ^The  first  antennae  are  partially,  and  the  first  maxillae 
are  entirely,  hidden  by  the  maxillipeds  in  the  female,  and  it  was 
not  considered  advisable  to  mutilate  the  type-specimen  for  the  sake 
of  getting  at  the  first  maxillae.  The  species  is  sufficiently  distin- 
guished by  the  deep  dorsal  groove  and  the  wide  and  inclined  genital 
process  of  the  female. 


CLAVSLLA  PARVA 

ClaveHa  parva  WmsoN,  1912,  p.  95,  pi.  8,  figs.  66  to  72. 

Ho8t  and  record  of  specimens. — ^Ten  females  with  ^g  strings  were 
obtained  from  the  soft  dorsal  fin  of  the  brown  rockfish,  Sebastodes 
auriculatuSf  at  Nanaimo,  British  Columbia.  Six  of  the  specimens 
were  selected  as  types  of  the  species  and  numbered  39525,  U.S.N.M. 

RemarTcs. — ^This  species  may  be  distinguished  by  its  minute  size, 
and  by  the  form  of  the  first  maxillae,  which  are  bipartite  at  the  tip, 
each  ramus  ending  in  two  setae,  with  a  fifth  seta  on  the  outer  margin; 
palp  short  and  ending  in  two  setae. 

CLAVBLLA  mSGUT A,  new  ipMlat. 
Plate  46,  figs.  162  and  153. 

Bost  and  record  of  specimens. — ^Two  females  with  egg  strings  were 
obtained  from  the  pectoral  fin  of  Leptohlennius  serpentinus,  the 
snake  blenny,  at  Woods  Hole,  Massachusetts,  dredged  from  a  depth 
of  41  fathoms.  The  largest  female  is  made  the  species  type  and  is 
numbered  39607,  U.S.N.M. 

Specific  characters  of  female, — Cephalothorax  in  line  with  the  sec- 
ond maxillae,  slender,  cylindrical,  slightly  swollen  at  the  base  and 
smooth;  head  not  enlarged,  squarely  truncated  anteriorly,  and  with- 
out a  dorsal  carapace;  trunk  eUipsoidal,  one-third  shorter  than  the 
cephalothorax,  with  a  row  of  shallow  transverse  wrinkles  along  either 
side  of  the  midline  on  the  ventral  surface;  genital  process  partially 
separated  inside  the  skia  but  not  showing  externally;  egg  strings 
elUpsoidal,  a  little  shorter  than  the  trunk;  eggs  large,  arranged  in 
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8  longitudinal  rows,  about  10  or  12  eggs  in  a  row.  First  antennae 
slender,  indistinctly  three-jointed,  much  swollen  at  the  base,  narrow 
at  the  tip,  with  but  one  or  two  setae;  second  antennae  uniramose, 
with  a  slender,  conical  terminal  joint,  and  a  stout  basal  portion, 
reinforced  with  chitin  ribs;  mouth  tube  broad,  but  not  projecting 
beyond  the  first  maxillae;  the  latter  bipartite  at  the  tip,  with  a  minute 
palp,  bearing  a  single  seta;  second  maxillae  short,  stout,  and  thor- 
oughly fused  for  their  entire  length;  bulla  minute  and  spherical; 
maxiUipeds  with  a  long  and  fairly  stout  basal  joint  and  a  slender 
terminal  claw,  without  spines  or  accessory  daws;  these  maxillae  are 
removed  behind  the  mouth  tube  so  that  they  do  not  overlap  the  other 
mouth  parts. 

Color  (preserved  material),  dark  cinnamon  brown;  ^g  strings  red. 
Total  length,  excluding  ^g  strings,  4.5  mm.  Length  of  cephalo- 
thorax  and  second  maxillae,  3  mm.  Width,  0.5  mm.  Trimk, 
2.1  mm.  long,  0.9  mm.  wide.  "Eigg  strings,  1.6  mm.  long;  0.5  mm. 
wide. 

(insolita,  imusual,  alluding  to  the  absorption  of  the  genital  process 
into  the  trunk.) 

Male. — ^Unknown. 

Remarks. — ^The  host  of  this  parasite  is  very  rare  as  far  south  as 
Cape  Cod,  which  would  account  for  the  limited  number  of  specimens 
and  the  fact  that  it  has  never  been  discovered  before. 

CLAVSLLA  LBVIS,  new  ^edet. 
Plate  47,  figs.  154  and  156. 

Host  and  record  of  specimens. — ^Two  females  without  egg  strings 
were  obtained  from  the  pectoral  fins  of  a  **rare  Brotulid"  by  the 
steamer  BlaJce  of  the  United  States  Coast  Survej.  The  better  of 
the  two  is  made  the  species  type  with  the  number  43553,  U.S.N.M. 
The  other  becomes  a  paratype,  with  the  number  originally  given 
it,  6086,  U.S.N.M. 

Specific  characters  of  female, — Cephalothorax  slender  and  cylindri- 
cal, a  little  longer  than  the  trunk;  head  not  enlarged,  pointed  ante- 
riorly, without  a  dorsal  carapace;  second  maxillae  in  line  with  the 
cephalothorax  and  about  half  as  long;  trunk  egg-shaped,  about  twice 
as  long  as  wide  and  perfectly  smooth,  without  ridges  or  processes  of 
any  kind.  First  antennae;  with  the  basal  joint  strongly  swollen,  the 
two  terminal  joints  cylindrical,  bent  at  an  angle  with  the  basal  joint 
and  tipped  with  two  spines;  second  antennae  uniramose,  the  joints 
diminishing  rapidly  in  size  from  the  base  toward  the  tip.  These 
antennae  are  not  bent  across  the  frontal  margin  as  is  usud,  but  are 
turned  ventrally,  the  last  joint  bent  inward  and  tipped  with  a  tuft  of 
setae.  Mouth  tube  broadly  conical,  projecting  a  little  beyond  the 
anterior  margin;  first  maxillae  bipartitCi  with  a  small  palp  armed 
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with  a  single  seta;  second  maxillae  fused  entirely,  but  with  the  line 
of  demarcation  plainly  visible;  bulla  relatively  large  and  shaped  like 
a  wine  glass;  maxiUipeds  with  a  triangular  basal  joint  and  a  slender 
curved  terminal  claw,  with  an  accessory  claw  on  its  inner  margih  near 
the  center. 

Color  (preserved  material),  a  rich  reddisli-brown. 

CephalothoraX;  3.5  mm.  long,  0.5  mm.  wide.  Trunk,  3  mm.  long, 
1.35  mm.  wide.    Second  maxillae,  1.25  mm.  long. 

(JeviSf  sboLOoth,  alluding  particularly  to  the  absence  of  all  ridges 
and  processes  at  the  posterior  end  of  the  trunk.) 

Male. — ^Unknown. 

Remarks. — ^The  Brotulid  hosts  are  not  obtained  often  enough  to  teQ 
how  common  these  parasites  may  be  on  them.  The  species  may  be 
recognized  by  the  smoothness  of  the  posterior  end  of  the  trunk  and 
by  the  pecuUar  form  of  the  first  and  second  anteimae.  The  direction 
of  the  latter  appendages  ventrally  instead  of  across  the  anterior  margin 
is  peculiar  and  is  readily  seen  in  a  ventral  new  of  the  head. 

CLAVBLLA  PmOUlS,  new  fpedw. 
Plate  47,  figs.  156  to  161. 

Host  and  record  of  specimens.-^Fitteen  females  with  egg  strings  and 
two  males  were  obtained  from  the  pectoral  fins  of  ''Ly codes  hmnneus" 
off  the  coast  of  New  Jersey  in  the  deep  Atlantic.  One  female  has 
been  selected  as  the  type  of  the  new  species  and  numbered  43594, 
U.S.N.M.  The  other  specimens  become  paratypes  and  are  numbered 
8352,  U.S.N.M.  A  second  lot  was  obtained  from  the  pectoral  fins 
of  '^Lycodes,  brown  sp.,"  taken  in  the  deep  Atlantic  close  to  the 
previous  lot.  There  are  three  females,  one  very  young  and  only  1.5 
nmi.  in  length;  they  are  numbered  8351,  U.S.N.M. 

A  third  lot,  containing  ten  females,  was  obtained  from  the  pectoral 
fins  of  Lycodesfrigidus,  caught  in  the  deep  water  off  the  coast  of  Nova 
Scotia.    They  are  numbered  39606,  U.S.N.M. 

A  fourth  lot  of  two  females  was  obtained  from  the  same  host  off 
Nantucket  Island  and  are  numbered  43587,  U.S.N.M. 

A  single  female  was  obtained  from  the  pectoral  fin  of  a  species  of 
Macrurus  in  the  deep  water  south  of  Buzzards  Bay,  Rhode  Island. 
It  is  numbered  6074,  U.S.N.M. 

Specific  characters  of  female. — Cephalothorax  slender,  cylindrical, 
and  sUghtly  longer  than  the  trunk;  head  not  enlarged  nor  differ- 
entiated from  the  neck;  no  dorsal  carapace;  trunk  elliptical  in  out- 
line, flattened  dorso-ventrally,  much  longer  than  wide,  without  a 
genital  process;  external  oviduct  openings  with  deep  grooves  on  both 
the  doroal  and  ventral  surfaces;  egg  strings  cylindrical,  about  the 
same  length  as  the  trunk;  eggs  small,  in  8  or  10  bngitudinal  rows, 
about  25  or  30  in  a  row. 
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First  antennae  short  and  very  indistinctly  jointed;  second  antennae 
uniramose,  turned  down  across  the  frontal  margin,  with  the  tips 
meeting  at  the  midline;  mouth  tube  wide  and  with  its  tip  overlapping 
the  second  antennae;  first  maxillae  long  and  slender,  tripartite,  the 
outer  ramus  much  shorter  than  the  others;  palp  short  and  armed  with 
a  single  seta;  second  maxillae  short  and  completely  fused,  tapering 
rapidly  toward  the  tip;  bulla  small  and  spherical;  maxiUipeds  with  a 
long  basal  joint  and  a  slender  terminal  claw,  curved  at  the  tip  and 
carrying  an  accessory  claw  on  its  inner  margin. 

Color  (preserved  material),  a  deep  brownish-yellow,  eggs  orange. 

Cephalothorax,  4  nmi.  long,  0.6  mm.  wide.  Trunk,  3.6  mm.  long, 
1.5  nmi.  wide,  1  mm.  thick.  E^g  strings,  3.5  mm.  long,  0.62  mm. 
thick. 

Specific  characUrs  of  male, — ^Body  egg-shaped,  widest  posteriorly; 
mouth  tube  long  and  pointed  forward  in  line  with  the  body  axis; 
first  antennae  removed  some  distance  from  the  dorsal  margin  and 
apparently  only  two-jointed;  second  antennae  with  one-jointed 
rami,  both  of  which  are  armed  with  short  processes  rather  than  with 
spines;  first  maxillae  long  and  slender  and  bipartite,  without  a  palp; 
second  maxillae  and  maxiUipeds  of  the  usual  form. 

Color  (preserved  material),  a  grayish-yellow. 

Total  length,  0.4  nmi.    Greatest  widli,  0.25  mm. 

(pinguis,  smooth,  sleek.) 

Young  female. — Cephalothorax  folded  back  against  the  dorsal  sur- 
face of  the  trunk  and  one-third  longer  than  the  latter;  head  con- 
siderably enlarged  through  the  bases  of  the  maxiUipeds;  second  max- 
illae in  line  with  the  cephalothorax  and  one-third  the  length  of  the 
latter,  from  which  they  are  separated  by  a  well-defined  groove;  bulla 
spherical,  on  a  long  pedicel;  trunk  cylindrical,  the  same  diameter 
throughout,  and  perfectly  smooth,  without  grooves  or  processes. 

Remarks, — ^This  species  seems  fairly  common  on  the  deep  water 
forms  of  Lycodes,  It  may  be  distinguished  by  the  long  and  narrow 
trunk,  the  absence  of  a  genital  process,  and  the  deep  grooves  at  the 
bases  of  the  egg  strings. 

CLAVBLLA  SQUAMIOERA.  new  ipMlat. 
Plate  48,  figs.  162  to  166. 

Host  and  record  of  specimens, — An  adult  female  without  ^g  strings 
was  obtained  from  the  tail  fin  of  Antimora  viola,  August  5,  1884,  in 
the  deep  water  of  the  Atlantic  opposite  Atlantic  City,  New  Jersey. 

The  cephalothorax  of  a  second  specimen  was  also  obtained,  but 
the  trunk  in  some  way  was  destroyed.  The  perfect  specimen  is 
made  the  species  type  and  is  numbered  39602,  U.S.N.M, 
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trunK  ana  very  sienaer;  neaa  noD  eniargea  out  laperea  sirongiy 
anteriorly;  no  dorsal  carapace;  trunk  pear-shaped,  somewhat  flat- 
tened dorso-ventrally,  narrowed  mto  a  short  neck  anteriorly  where  it 
joins  the  cephalothorax,  and  with  two  posterior  knobs,  one  at  the 
mouth  of  each  oviduct;  no  genital  process. 

First  antennae  pointing  ventraJly  and  apparently  two-joint^ed, 
the  terminal  joint  very  small  and  tipped  with  three  setae;  second 
antennae  uniramose,  three-jointed,  the  two  terminal  joints  turned 
down  across  the  frontal  maigin  and  tapered  to  a  point.  The  ante- 
rior mai^in  of  the  head  is  so  narrow  and  these  antennae  are  so  long 
that  they  overlap  considerably  at  the  midline.  Mouth  tube  a 
broad  cone,  so  short  that  it  reaches  only  halfway  to  the  second 
antennae;  first  maxillae  bipartite  at  the  tip,  with  a  rudimentary 
palp,  tipped  with  a  single  seta;  second  maxiUae  fused  for  their 
entire  length,  but  with  the  line  of  demarcation  plainly  visible. 
Each  maxilla  is  considerably  swollen  and  bears  at  the  tip  and  on  the 
sides  chitin  scales,  which  point  backward,  away  from  the  tip,  and 
overlap  one  another  like  shingles.  Bulla  small,  dark-colored,  and 
club-shaped;  maxilhpeds  with  a  narrow  and  elongate  basal  joint 
and  a  medium  terminal  claw,  reenf  orced  with  an  accessory  spine  on 
the  inner  mai^in  near  the  center. 

Cephalothorax,  6  mm.  long,  0.4  mm.  wide.  Trunk,  4.66  nun. 
long,  2  mm.  wide,  1  mm.  thick. 

(fiquamigeraf  squama,  a  scale,  and  gero,  to  bear,  alluding  to  the 
remarkable  scales  on  the  second  maxillae.) 

Remarks. — This  species  can  be  recognized  at  once  by  the  scales 
on  the  second  maxillae,  since  nothing  like  them  has  been  reported 
from  any  other  species.  They  seem  to  increase  both  in  size  and  in 
number  with  the  age  of  the  parasite.  They  bear  some  resemblance 
to  the  anchoring  apparatus  found  on  the  heads  of  some  of  the  Let- 
naeidae.  But  in  the  present  instance  they  do  not  even  touch  the 
skin  of  the  host,  to  say  nothing  of  being  buried  in  its  flesh,  since 
there  is  a  normally  fimctioning  bulla  at  the  tips  of  these  maxillae. 
Their  use  is  decidedly  problematical. 

CLAVSLLA  UNCINATA  (MiUler). 

Plate  27,  fig.  M;  plate  48,  figs.  167  to  173;  plate  49,  figs.  174  to  176. 

Lemaea  undnata  MUller,  1776,  p.  38,  pi.  33,  fig.  2. 

Sckistvrus  undnatus  Okbn,  1815,  p.  183. 

Clavella  undnata  Oken,  1815,  p.  358. 

Lemaeomyzon  undnata  Blainville,  1822,  p.  438. 

Clavella  undnata  Cuvibr  (Oken),  1830,  p.  258. 

Ancorella  undnata  Nordmann,  1832,  p.  102. 

Anchorella  undnata  Kr0ybr,  1837,  p.  193,  pi.  8,  fig.  8,  a  to/. 
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Host  arid  record  of  specimens. — The  following  list  gives  the  hosts, 
localities,  specimens,  and  numbers  of  the  large  collection  of  this 
species  in  the  National  Museum: 


Oat  No. 

Males. 

Females. 

{ 

1 

15 

( 

10 

( 

6 

6 

6 

' 

2 

6118 

4 

7090 
7901 

30 

25 
1 

7993 

3 

7994 

1 

7995 

2 

7996 

3 

7997 
7998 

2 
4 

8347 

20 

19893 

30 

20008 

25 

30568 

15 

80660 

30572 

80584 

10 

30586 

30500 

10 

39503 

80608 

30600 

30605 

30600 

30623 

42305 

42330 

42334 
43515 

2 

43516 

6 

25 

Host. 


LocaUty. 


Cod's  fins 

Cod's  gills. 

Cod's  gills. 

Cod's  gills. 

Cod's  gills. 

Cod's  gflh. 

Cod's  gills. 

Cod's  gills. 

Cod's  gais. 

Cod's  gills 

Cod's  gills 

Cod's  gilb 

Cod's  gills, 

Cod's  gills. 

Cod's  gOls 

Cod's  gills 

CoQ's  gills. 

Cod's  gills. 

Cod's  nns 

Pollack's  gills-VT. 

Pollack's  gills 

PoOachium  earbonarium 

No  host 

Cod's  mouth 

Rock  cod's  gOls 

C«d'sftiM 

Cod's  gUb 

Cod's  gills 

Cod's  mouth 

Cod's  fins 

No  host 

Cod's  gills 

OadMt  wtaencephalMt 

Cod's  gills 


Woods  Hole,  Massachusetts. 
Woods  Hole,  Massachusetts. 
Woods  Hole,  Massachusetts. 
Woods  Hole,  Massachusetts. 
Commander  Islands. 
Bta.  2618.  Steamer  wiaa<roM. 
Georges  Banks. 
Marthas  Vineyard. 
Commander  Islands. 
Harpswell,  Maine. 
Harpswell,  Maine. 
Harpswell,  Mahie. 
Harpswell,  Maine. 
Casoo  Bay,  Maine. 
Cornwall,  Enidand. 
Coxs  Ledge.  Maine.   - 
Woods  Hole,  Massachusetts. 
Woods  Hole,  Massachusetts. 
Woods  Hole,  Massachusetts. 
Chignik  Bay,  Alaska. 
Casoo  Bay,  Maine. 
Casoo  Bay,  Maine. 
Gloucester,  Massachusetts. 
No  locaUty. 

Woods  Hole,  Massachusetts. 
Harpswell.  Maine. 
Woods  Hole.  Massachusetts. 
Brunswick,  Maine. 
Harpswell,  Maine. 
Steamer  Albtarois. 
Casoo  Bay,  Maine. 
NolocaUW. 

WoodsHole,  Massachusetts. 
Atka,  Alaska. 
Casoo  Bay,  Maine. 


Lot  No.  7990  was  remarkable  for  the  fact  that  nearly  every  female 
had  at  least  one  attached  male  and  a  few  had  as  many  as  three  or 
four,  usually  fastened  to  the  sexual  process,  sometimes  to  the  neck, 
and  in  one  instance  to  the  ^g  string.  The  specimens  in  the  two  lots 
from  the  Pacific  cod  are  similar  in  all  respects  to  those  from  the 
Atlantic,  but  average  larger  in  size. 

Specific  characters  of  female. — Cephalothorax  cylindrical,  the  same 
diameter  throughout,  and  a  UtUe  longer  than  the  trunk;  head  not 
enlai^ed  nor  narrowed,  but  squarely  truncated  anteriorly;  no  dorsal 
carapace;  cephalothorax  in  line  with  the  second  maxillae  and  both 
attached  to  the  extreme  anterior  end  of  the  trunk;  the  latter  more 
or  less  quadrilateral,  with  rounded  comers,  flattened  dorso-ventrally 
and  somewhat  reentrant  at  the  center  posteriorly;  genital  process  on 
a  level  with  the  ventral  surface  and  minute;  egg  strings  cylindrical 
slightly  tapering  posteriorly,  and  varying  from  one  to  two  and  a  half 
times  the  length  of  the  trunk;  eggs  arranged  in  10  or  12  longitudinal 
rows,  from  15  to  35  in  a  row. 

First  antennae  indistinctly  three-jointed,  tipped  with  two  short 
setae,  and  close  to  the  base  of  the  mouth  tube;  second  antennae  uni- 
ramose,  the  basal  joints  lying  along  the  sides  of  the  head  and  sup- 
ported by  strong  chitin  ribs,  the  terminal  joints  bent  squarely  across 
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tenor  margins  in  contact  with  the  anterior  ends  of  the  maxillipeds. 
These  terminal  joints  are  also  strengthened  by  stout  chitin  ribs,  and 
their  blimtly  rounded  tips  are  roughened  by  short  spines.  Mouth 
tube  very  short  and  narrow,  actually  withdrawn  behind  the  ends  of 
the  maxillipeds;  mandibles  with  a  slender  neck,  a  widened  blade,  and 
five  or  six  large,  sharply  pointed  and  curved  teeth;  first  maxillae 
short  and  slender,  bipartite,  the  palp  extremely  rudimentary. 

Second  maxillae  short,  thoroughly  fused,  and  furnished  with  a 
inedium-sized  spherical  bulla;  maxillipeds  pushed  forward  until  they 
completely  overlap  the  mouth  tube,  first  antennae  and  maxillae. 
They  are  rather  small  with  a  stout  basal  joint  and  a  slender,  curved 
terminal  claw,  which  is  twisted  so  that  it  shuts  down  on  the  dorsal 
surface  of  the  basal  joint,  and  is  wholly  invisible  in  ventral  view. 

Color,  a  uniform  orange  yellow,  lighter  in  living  specimens,  much 
deepened  and  darkened  on  preservation  in  alcohol,  especially  Uie 
chitin  framework  of  the  second  antennae. 

Specific  characters  of  male. — General  body  form  ovoid,  the  head  at 
the  pointed  end;  cephalothorax  folded  ventrally  against  the  trunk 
and  the  two  indistinguishably  fused,  with  no  recognition  of  parts, 
no  segmentation,  no  anal  laminae,  and  no  dorsal  carapace. 

First  antennae  two-jointed  and  tipped  with  two  minute  setae; 
second  antennae  with  a  long,  three-jointed  exopod,  tipped  with  two 
or  three  short  setae,  and  a  rudimentary  endopod,  unarmed;  moatb 
tube  large  and  long,  conical,  projecting  its  entire  length  in  front  of 
the  thorax;  mandibles  similar  to  those  of  the  female;  first  maxillae 
narrow  and  slender,  bipartite,  ending  in  two  long  acuminate  setae, 
the  palp  with  a  single  seta;  second  maxillae  long  and  narrow,  pro- 
jecting some  distance  beyond  the  maxiUipeds,  and  armed  with  a 
short  and  slender  claw;  maxiUipeds  with  a  stout,  triangular  basal 
joint  and  a  short  and  stout  claw;  the  surface  of  the  basal  joint  on 
the  inner  surface  is  raised  up  in  a  semicircular  ridge,  which  forms  a 
sheath,  into  which  the  tip  of  the  claw  fits  when  it  is  closed;  between 
the  maxiUipeds  on  the  median  line  is  a  short  rounded  process,  similar 
to  that  noted  by  van  Beneden  in  the  male  of  BrachieOa^  and  by  Kane 
in  the  male  of  Lemaeopoda, 

Color,  a  uniform  yeUowish-white. 

Total  length,  0.5  mm.    Greatest  width,  0.32  mm. 

{uncinataj  furnished  with  claws,  aUuding  to  the  maxillipeds  which 
had  not  been  found  on  other  Lemaeans). 

Copepodid  larva. — A  single  finely  preserved  specimen  was  found 
among  a  lot  of  adult  males  and  females  taken  from  thie  gUls  of  a 
flounder.  General  body  form  similar  to  that  of  Cyclops;  carapace  a 
fusion  of  the  first  thorax  segment  with  the  head,  ovate  in  shape; 
throe-fifths  of  the  entire  length,  with  the  anterior  and  posterior  mar- 
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shorter  than  the  second  and  fourth  (fig.  13,  p.  593). 

First  anteimae  attached  to  the  anterior  comers  of  the  carapace  on 
the  dorsal  surface,  three-jointed;  the  terminal  joint  as  long  as  the 
basal  ones.  These  antennae  are  turned  back  and  approximated  close 
to  the  sides  of  the  carapace;  the  basal  joint  is  armed  with  a  single 
small  spine,  the  terminal  joint  ends  in  a  tuft  of  six  spines,  unequal 
in  length.  The  second  antennae  project  diagonally  forward  from 
beneath  the  bases  of  the  first  pair;  they  are  two-jointed,  the  terminal 
joint  being  a  stout  acuminate  claw,  bent  into  a  half  circle  and  armed 
at  its  base  on  the  ventral  surface  with  a  short  spine,  lite  mouth 
tube  is  cylindrical,  of  the  same  diameter  throughout,  and  bluatly 
rounded  at  the  tip.  The  mandibles  are  included  in  the  tube  and  reach 
to  its  tip;  they  are  slender,  slightly  enlarged  at  both  ends,  and  fur- 
nished with  a  dozen  small  saw  teeth,  all  about  the  same  size. 

Inside  the  base  of  the  mandibles  can  be  seen  the  tips  of  the  new 
pair  which  are  to  appear  at  the  next  molt. 

The  first  maxillae  are  attached  to  the  ventral  surface  of  the  head, 
outside  of  and  close  to  the  base  of  the  mouth  tube.  Each  is  com- 
posed of  two  rami  of  the  same  length,  the  exopod  being  stout  and 
conical  and  ending  in  a  single  spine,  the  endopod  slender  and  cylin- 
drical and  ending  in  two  long  equal  spines  (fig.  14,  p.  594). 

The  second  maxillae  are  two-jointed,  the  basal  joint  longer  and 
stouter  than  the  terminal  joint;  they  end  in  a  blunt  claw  which  is 
bent  strongly  near  the  base.  The  maxillipeds  are  longer  and  more 
slender  than  the  second  maxillae,  the  basal  joint  much  stouter  than 
the  terminal;  the  latter  ends  in  a  slender,  acuminate  claw,  only 
slightly  bent,  with  a  small  spine  on  the  ventral  surface  at  its  base. 
Both  pairs  of  legs  are  biramose,  the  rami  one-jointed;  the  basal  joints 
carry  a  long  threadlike  spine  on  the  outer  margin;  the  exopods  are 
armed  with  two  long  and  two  short  spines  on  the  outer  margin,  the 
latter  fringed  with  fine  teeth,  and  four  plumose  setae  at  the  tip;  the 
endopods  have  a  single  small  spine  at  the  outer  distal  corner  and  six 
plumose  setae,  one  of  which  is  removed  from  the  other  five  and  ap- 
pears on  the  inner  margia  close  to  the  base. 

Remarks. — ^This  is  the  oldest  species,  and  therefore  an  appropriate 
type  of  the  genus.  Its  history  has  already  been  given  under  the 
genus  remarks  (see  p.  667).  It  is  so  common  that  it  has  been  at  least 
mentioned  by  almost  everyone  who  has  dealt  with  the  parasitic 
copepods.  And  yet  it  is  surprising  to  find  that  it  has  never  been 
described  in  any  detail,  while  the  best  figures  that  have  been  pub- 
lished are  either  too  small  to  show  the  detail  (Kr0yer,  1837),  are 
taken  at  such  an  angle  as  to  give  a  poor  idea  of  the  real  structure 
(Vogt,   1877),  or  are  buried   in   a  general  treatise   (CJlaus,  1861) 
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whence  it  is  difficult  to  extract  those  that  belong  to  any  definite 
species.  The  same  is  found  to  be  true  of  the  male;  Vogt  copied 
Nordmann's  and  Ej^yer's  figures  which  gave  incorrect  details,  and  in 
the  enlarged  figure  which  he  himself  added  (1877,  pi.  4,  fig.  4)  he 
made  some  serious  blunders  which  have  remained  uncorrected  up 
to  the  present  time.  This  is  the  only  detailed  figure  of  the  mde 
which  has  ever  been  pubhshed,  and  yet  in  it  the  ''first  antenna" 
has  no  real  existencey  the  '^second  antenna''  is  really  the  first  one, 
and  the  ''palp"  is  the  second  antenna,  while  he  failed  to  see  the  first 
maxillae  at  all.  He  did  see  them  in  his  figure  of  the  mouth  parts  of 
the  female  (fig.  7),  but  he  called  them  there  the  "palp,"  which  would 
make  them  correspond  in  his  judgment  with  the  second  antennae  of 
the  male. 

CLAVBLLA  RBCTA,  new  ipeclw. 
Pkte  50,  figs.  183  said  184. 

Host  and  record  of  specimens. — Seven  females  with  egg  strings 
were  obtained  from  tlie  dorsal  and  caudal  fins  of  Sebastodes  mdanopSj 
locally  known  as  "black  bass,"  at  Sitka,  Alaska,  July  28,  1903. 

The  largest  and  best  preserved  specimen  has  been  selected  as  the 
type  of  the  species  and  has  received  the  number  43519,  U.S.N.M. 
The  others  become  paratypes,  with  the  number  38593,  U.S.N.M. 

Specific  char(uAers  of  female. — Cephalothorax  thick,  cylindrical, 
somewhat  longer  than  the  trunk;  head  not  enlarged,  nor  covered 
with  a  dorsal  carapace,  but  pointed  anteriorly;  trunk  subquadri- 
lateral  in  outline,  with  rounded  comers  and  convex  dorsal  and 
ventral  surfaces;  genital  process  a  ridge  or  lump  not  projecting 
much,  bordered  by  a  similar  ridge  on  either  side,  the  two  side  ones 
meeting  at  a  point  in  front  of  (ventral  to)  the  median  one;  egg 
strings  ellipsoidal,  about  the  length  of  the  trunk;  eggs  arranged  in 
10  or  12  longitudinal  rows,  about  15  eggs  in  each  row. 

First  antennae  indistinctly  three-jointed  and  sparsely  armed  with 
setae;  second  antennae  uniramose  and  straight,  not  bent  across  the 
frontal  margin.  The  antennae  themselves  taper  strongly  toward  the 
tip  and  the  lateral  margins  of  the  head  approach  each  other  ante- 
riorly, so  that  the  ends  of  these  antennae  almost  meet  on  the  nddline, 
but  there  is  no  bend  in  them. 

First  maxillae  bipartite,  with  a  simple  palp  armed  with  a  single 
seta;  second  maxillae  very  short,  entirely  fused,  but  with  the  line  of 
demarcation  clearly  indicated;  they  are  not  in  line  with  the  cephal- 
othorax but  are  parallel  with  the  trunk  axis;  bulla  minute,  spherical, 
dark-colored;  maxiUipeds  with  a  rather  long  basal  joint  and  a  slender 
terminal  claw,  which  is  reinforced  by  an  accessory  daw  on  its  inner 
margin  near  the  tip.    These  maxiUipeds  are  relatively  small  and  are 


I 


•Digitized  by  VjOOQIC 


»ro.  2063.    NORTH  AMERICAN  PARASITIC  COPEPODB^WILSON.  685 

pressed  closely  to  the  ventral  surface  of  the  head,  so  that  it  is  diflBicult 
^to  distinguish  them,  even  in  a  side  view.  ' 

Male. — ^Unknown. 

Color  (preserved  material),  a  uniform  grayish-yellow.  Cephalo- 
thorax,  3  mm.  long,  0.5  mm.  wide.  Trunk,  2.25  mm.  long,  2  nmi. 
-^de.     Egg  strings,  2  mm.  long,  0.90  mm.  wide. 

{rectus,  straight,  alluding  to  the  second  antennae.) 

Remarks. — ^The  pointed  head,  the  straight  second  antennae,  and 
tihe  tiny  maxillipeds  serve  to  distinguish  this  species  from  those  pre- 
viously described.  It  adds  one  more  to  those  obtained  on  fish  from 
the  Pacific  coast. 

CLAVBLLA  IRINA,  new  vedai. 

Plate  49,  figs.  177  to  181. 

Host  and  record  of  specimens. — ^Two  adult  females  with  egg  strings 
and  an  attached  male  were  taken  from  the  giU  cavity  of  the  Pacific 
cod,  Gadus  macrocepJuilus,  at  Chignik  Bay,  Alaska,  August  7,  1903, 
by  Dr.  Harold  Heath.  The  more  perfect  one  is  made  the  type  of 
the  species  and  is  numbered  43568,  U.S.N.M.  The  other  female 
becomes  a  paratype  and  is  nimibered  39570,  U.S.N.M. 

Specific  characters  of  female. — Cephalothorax  slender  and  cylip- 
drical,  the  same  diameter  throughout  and  longer  than  the  trunk;  no 
dorsal  carapace;  trunk  oblong,  flattened  dorso-ventrally,  with 
rounded  corners;  genital  process  on  a  level  with  the  ventral  surface, 
ellipsoidal,  flanked  on  either  side  at  its  base  with  a  curved  process, 
the  three  together  forming  a  conventional  fleur-de-lis;  egg  strings 
cylindrical,  tapering  posteriorly,  the  same  length  as  the  trunk;  eggs 
in  6  longitudinal  rows,  about  40  in  a  row. 

First  antennae  indistinctly  three-jointed,  thick  at  the  base  and 
tapering,  with  three  short  terminal  setae;  second  antennae  uniramose, 
with  a  long  and  stout  basal  joint  and  a  short  terminal  joint  bent 
across  the  anterior  margin,  but  not  at  a  right  angle. 

The  tips  of  these  antennae  do  not  quite  meet  on  the  midline  and 
are  roughened  with  minute  spines.  Mouth  tube  relatively  much 
larger  than  in  uncinata,  and  projecting  beyond  the  second  antennae; 
first  maxillae  bipartite,  with  a  small  palp  bearing  a  single  seta. 
Second  maxillae  not  in  line  with  the  cephalothorax  but  parallel  with 
the  axis  of  the  trunk,  short,  tapering,  completely  fused,  but  with  the 
line  of  demarcation  plainly  visible;  bulla  small,  club-shaped.  Max- 
illipeds with  a  moderately  swollen  basal  joint  and  a  slender,  curved 
terminal  claw,  carrying  an  accessory  claw  on  its  inner  margin  near 
the  tip.  These  maxillipeds  are  close  to  the  mouth  tube  as  in  un- 
cinata,  but  they  do  not  cover  the  mouth  parts  quite  so  completely. 

Color  (preserved  material),  a  uniform  yeUo wish-white. 
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Cephalothorax,  7  mm.  long,  0.85  mm.  wide.  Trunk,  6.40  mm. 
long,  3  nmi.  wide,  2  mm.  thick.  Second  maxillae,  1.6  nun.  long. 
Egg  strings,  8  mm.  long. 

Specific  characUrs  of  male. — ^Body  egg-shaped,  more  pointed 
anteriorly  than  that  of  uncinata  and  not  as  evenly  rounded  poste- 
riorly, with  the  result  that  the  thickest  part  of  the  egg  comes,  not 
through  the  bases  of  the  second  maxillae  as  in  uncincUa,  but  a  con- 
siderable distance  behind  them;  no  dorsal  carapace;  mouth  tube 
almost  in  Une  with  the  trunk  axis  and  projecting  its  entire  lengtli  in 
front  of  the  anterior  margin.  First  antennae  three-jointed,  with 
two  terminal  setae;  second  antennae  with  a  long  basal  joint,  a  short 
exopod  indistinctly  jointed  and  tippled  with  two  tiny  spines,  and  a 
rudimentary  endopod;  first  maxillae  slender,  bipartite,  with  a  small 
palp  carrying  a  single  seta;  second  maxillae  long  and  slender,  with 
a  small  but  powerful  terminal  claw;  maxillipeds  with  a  stout  basal 
joint  and  a  slender  terminal  claw,  both  appendages  relatively  smaller 
than  in  uncinata. 

Color  (preserved  material),  a  dark  yellowish-white. 

{irinuSj  belonging  to  an  iris  flower,  alluding  to  the  fleur-de-lis 
pattern  at  the  posterior  end  of  the  trunk.) 

Remarks, — ^This  species  is  quite  diflferent  from  uncinata^  and  may 
be  recognized  by  its  large  size,  by  the  fleiur-de-lis  pattern  at  the 
posterior  end  of  the  trunk  and  by  the  shape  of  the  maxillipeds.  It 
is  evidently  not  a  very  common  species. 

CLAVELLOPSIS,  new  genus. 

Generic  characters  of  female. — General  body  form  short,  thick,  and 
squat;  cephalothorax  distinctly  separated  from  the  rest  of  the  body 
but  much  shorter  and  thicker  than  in  Clavella;  trunk  inflated,  often 
wider  than  long;  genital  process  present  and  some  tunes  posterior 
processes,  but  no  abdomen  or  anal  laminae. 

First  antennae  four-jointed,  situated  as  in  Clavella;  second  anten- 
nae biramose,  the  endopod  (dorsal)  one-jointed,  the  exopod  (ventral) 
distinctly  two-jointed  and  often  tipped  with  a  spine  or  olfactory 
cylinder;  first  maxillae  bipartite,  the  palp  usually  with  two  setae; 
second  maxillae  with  broad  and  winglike  folds  of  skin  at  the  base  of 
the  pedicel  of  the  bulla;  maxillipeds  stout,  the  terminal  claw  usually 
reinforced  by  an  accessory  claw. 

Generic  characters  of  male. — Cephalothorax  and  trunk  at  right 
angles,  the  latter  a  semiellipsoid,  strongly  arched  dorsally  and 
flattened  ventrally,  with  no  distinction  of  parts  and  no  dorsal  cara- 
pace. First  antennae  three-jointed;  second  antennae  biramose,  each 
ramus  unsegmented;  mouth  tube  extending  ventrally  at  right  angles 
to  the  long  diameter  of  the  ellipse;  first  maxillae  tripartite,  without 
a  palp;  maxillipeds  at  about  the  center  of  the  ventral  surface;  second 
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maxillae  posterior  to  them  and  pointing  somewhat  backward;  no 
anal  laminae. 

Type. — ClaveUopsis  (AnchoreUa)  laciniata  (Kr0yer). 
(ClaveUopsis,  ClaveUa  and  8^/r,  appearance,  likeness.) 
Remarks. — The  species  which  go  to  make  up  this  new  genus  have 
heretK)fore  been  referred  to  the  genus  ClaveUa.    But  although  their 
outward  appearance  is  like  that  of  ClaveUa  there  are  certain  details 
of  structure  which  do  not  allow  them  to  be  included  in  that  genus. 
The  chief  points  of  distinction  are  to  be  found  in  the  four-jointed , 
first  antennae,  the  biramose  second  antennae,  and  the  reinforced 
second  maxillae  of  the  female  and  in  the  general  form  of  the  male, 
together  with  the  structiure  of  the  two  pairs  of  antennae  and  the 
first  maxillae. 

TABLE  OF  SPECUSS. 

1.  Gephalothorax  difltinctly  longer  than  the  trunk 2. 

1.  Gephalothorax  the  same  length  as,  qr  shorter  than,  the  trunk 4. 

2.  Six  posterior  processes  present;  second  maxillae  entirely  lacking,  bulla  attached 

to  the  surface  of  the  trunk;  egg  strings  half  the  length  of  the  trunk. 

laciniata  (Kr0yer),  1863,  p.  687. 

2.  No  posterior  processes;  second  maxillae  present 3. 

3.  Neck  and  second  maxillae  swollen  and  much  wrinkled;  genital  process  minute. 

faUax  (Heller),  1865,  p.  669. 

3.  Neck  and  second  maxillae  swollen  but  smooth;  genital  process  cylindrical  and  one- 

third  the  length  of  the  trunk;  egg  strings  short  and  stout sargi  (Kurz),  1877. 

4.  Two  to  six  posterior  processeb;  cephalothorax  and  trunk  thick  and  swollen 5. 

4.  No  posterior  processes;  cephalothorax  swollen  only  at  the  base 6. 

5.  Cephalothorax  flexed  forward;  genital  process  minute. ro&ti«to  (Wilson),  1912,  p.  688. 

5.  Cephalothorax  flexed  backward ; genital  process  lai^.  .paradoxa  (van  Beneden),  1851. 

6.  Trunk  spherical,  flattened,  nearly  as  wide  as  long;  head  witbr  a  dorsal  carapace. 

strumosa  (Brian),  1906. 
6.  Trunk  cylindrical,  flattened,  six  times  as  long  as  wide;  no  dorsal  carapace. 

productat  new  species,  p.  688. 

CLAVBLLOPSIS  LACINIATA  (Kx#yer). 

Anchorella  laciniata  Er0ter,  1863,  p.  308,  pi.  16,  fig.  8,  a  and  6. 
Clavella  laciniata  Wilson,  1913,  p.  259,  pi.  49. 

Host  and  record  of  specimens. — Five  females  and  two  males  were 
f oimd  attached  to  the  skin  in  the  roof  of  the  mouth  of  the  doctor  fish, 
Teuthis  hepatus,  at  Montego  Bay,  Jamaica.  They  have  received 
Cat.  No.  42310,  U.S.N.M. 

Remarlcs. — ^The  female  of  this  species  was  briefly  described  by 
Kr0yer  in  1863,  and  was  not  seen  again  imtil  the  summer  of  1910, 
when  both  sexes  were  obtained  by  the  present  author  in  Jamaica, 
and  were  fully  described  and  figured  in  the  reference  given  above. 

The  species  was  then  referred  to  the  genus  Clavella,  but  further 
study  compels  its  separation  and  establishment  as  a  distinct  genus. 
And  since  this  is  one  of  the  oldest  and  best  known  species  it  is  made 
the  genus  type  (see  pi.  27,  fig.  E). 
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CIAVBLLOPSI8  ROBUSTA  (WIImb). 
Plate  49,  fig.  182. 
Clavella  rolnuta  Wilson,  1912,  p.  96,  pi.  8,  figs.  73  to  78. 

Host  and  record  of  specimens. — ^A  single  lot  of  six  females  with  egg 
strings  was  taken  from  the  gill  cavity  of  the  brown  rockfish,  SeJcw- 
iodes  auriculatus,  at  Nanaimo,  British  Columbia.  The  species  tjrpes 
are  in  the  collection  of  the  National  Mnseum  and  are  numb^n^ 
39331,  U.S.N.M. 

RemarJcs. — ^This  species  was  fully  described  and  figured  in  the 
reference  above  given.  It  was  then  placed  in  the  genus  ClaveUa,  but 
according  to  the  new  standards  here  established  it  must  be  transferred 
to  the  genus  Cla/odUypsis,  because  its  second  antennae  are  biramose, 
with  a  two-jointed  exopod,  and  there  are  very  short  posterior  proc- 
esses, similar  to  those  in  laciniaJUi. 

There  is  need  of  the  male  of  this  species  before  the  systematic 
position  can  be  finally  determined. 


CLAVBLLOPSIS  PRODUCTA,  nc 
Plate  60,  figs.  185  and  186. 

Host  and  record  of  specimens. — Two  females  without  e^  strings 
were  obtained  by  the  Bureau  of  Fisheries  steamer  ATbcUross  from  the 
anal  fin  of  NenuUonurus  goodei  (Gunther),  July  21,  1884,  in  the  deep 
Atlantic  opposite  Chesapeake  Bay.  One  of  these  was  badly  injured 
when  obtained;  the  other  is  made  the  type  of  the  new  species  and  is 
numbered  43524,  U.S.N.M. 

Specific  characters  of  (he  fem/oHe. — Cephalothorax  in  line  with  the 
second  maxillae,  smooth,  slender,  and  considerably  shorter  than  the 
trunk;  head  not  enlarged,  pointed  anteriorly;  no  dorsal  carapace; 
trunk  much  elongated,  slender,  smooth,  sightly  enlarged  at  the 
posterior  end  and  smoothly  roimded  without  ridges  or  processes  of 
any  sort.  First  antennae  indistinctly  jointed,  with  an  enlarged  base; 
second  antennae  biramose,  the  exopod  short,  one-jointed,  and 
bluntly  roimded,  the  endopod  longer,  two-jointed,  and  tipped  with  a 
short  conical  spine;  mouth-tube  broadly  conical,  projecting  in  front 
of  the  anterior  margin,  but  not  as  far  as  the  second  antennae;  first 
maxillae  bipartite,  the  palp  small  and  armed  with  a  single  seta; 
second  maxillae  much  swollen,  transversely  wrinkled,  and  fused 
throughout  their  length,  but  with  the  demarcation  plainly  visible; 
bulla  small,  black,  and  conical,  with  a  broad,  wing-like  fold  of  skin 
around  its  base;  maxilUpeds  with  a  rather  stout  basal  joint  and  a 
slender  claw,  curved  near  the  tip,  and  with  a  notch  and  tooth  on  its 
inner  margin  near  the  center. 

Color  (preserved  material),  a  dark  cinnamon  brown. 

Cephalothorax  and  second  maxillae,  8.40  mm.  long,  0.60  mm.  wide. 
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nemarks. — Inis  species  is  apparently  quite  rare,  but  we  must 
remember  that  very  few  of  the  fish  which  serve  as  its  host  have  ever 
been  examined  for  parasites.  It  can  be  at  once  distinguished  from 
other  species  by  the  narrow  and  elongate  cephalothorax  and  trunk. 

CLAVELLODESy  new  genus. 

Oeneric  characters  of  female. — Parasites  of  medium  size  (8  mm.); 
cephalothorax  distinctly  separated  from  and  much  larger  than  the 
trunk,  and  reflexed  against  the  dorsal  surface  of  the  latter;  head 
somewhat  enlarged  and  separated  from  the  neck  by  a  well-defined 
groove;  trunk  plump,  of  varying  length,  without  an  abdomen,  anal 
laminae  or  posterior  processes.  First  antennae  slender,  three- 
jointed;  second  antennae  biramose,  destitute  of  claws;  first  maxillae 
tripartite,  the  palp  with  a  single  seta;  second  maxillae  so  short  that 
the  bulla  is  virtually  on  the  trunk;  terminal  claw  of  maxilUpeds  rein- 
forced near  the  tip  by  an  accessory  claw,  behind  which  the  margin  is 
toothed  for  a  distance. 

Oeneric  characters  of  male. — Of  medium  size  (1  mm.);  body  folded 
upon  itself  so  that  the  anterior  and  posterior  portions  are  parallel, 
while  the  central  portion  is  at  right  angles  to  Uiem,  the  whole  com- 
pletely fused  without  any  distinction  of  parts  or  segmentation;  gen- 
eral form  ellipsoidal,  with  the  anterior  margin  almost  squarely  trun- 
cated; mout^parts  and  genital  process  crowded  together  along  this 
margin;  no  anal  laminae. 

First  antennae  indistinctly  four-jointed;  second  antennae  bira- 
mose, endopod  simple,  exopod  two-jointed;  first  maxillae  similar  to 
those  of  the  female;  second  maxillae  larger  and  more  powerful  than 
the  maxilUpeds,  and  pushed  so  far  forward  as  to  be  even  with,  or  in 
front  of,  the  anterior  margin  of  the  head. 

Type. — ClaveUodes  rugosa  (AnchoreUa  rugosa  Bjr0yer). 

(Clavdlodes,  ClaveHa  and  eldocj  likeness  or  appearance.) 

RemarTcsi — ^This  new  genus  is  established  to  include  three  species 
which  have  hitherto  been  referred  to  ClaveUa.  They  diflfer  so  much, 
however,  from  that  genus  in  the  structure  of  the  second  antennae, 
first  maxillae  and  maxilUpeds  of  the  female,  and  in  the  general  form 
and  appendages  of  the  male,  that  a  new  genus  must  be  created  to 
receive  them.  The  internal  structure  of  the  male,  as  described  and 
figured  under  the  species  rugosa  (see  p.  691),  is  pecuUarly  interestmg, 
not  only  because  it  shows  a  marked  difference  from  GlaveUa,  but  also 
on  account  of  the  structure  and  arrangement  of  the  entire  sexual 
apparatus.  In  the  female  of  this  new  genus  the  head  is  widened  by 
the  formation  of  prominent  lateral  lobes,  the  second  antennae  are 
biramose,  and  the  first  maxiUae  are  tripartite.  In  the  male  the  body 
34843*^— Proc.N.M.vol.47— 14 44 
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is  80  completely  folded  on  itself  that  all  the  appendages  and  even  the 
genital  process  are  on  the  anterior  margin,  level  with  the  anterior 
border  of  the  head,  and  they  all  point  forward  parallel  with  the  long 
axis  of  the  body. 

TABLE  OF  8FBCIB8. 

1.  Trunk  longer  than  wide,  smooth;  cephalothoiax  slender,  scarcely  Icmger  than  the 
trunk;  genital  process  present macratrathehu  (Brian),  1906. 

1.  Trunk  wider  than  long,  much  wrinkled;  cephalothorax  plump,  half  as  long  again 
as  the  trunk;  no  genital  process rtipDM(Kntyer),  1837,  p.  690. 

1.  Trunk  the  same  width  and  length,  smooth;  cephalothoiax  in  line  with  the  trunk 
and  the  same  length;  genital  process  present iniermedia  (Quidor),  1906. 

CLAVBLLODBS  RUOOSA  (Kf^yer). 

Plate  27,  fig.  L;  plate  61,  figs.  190  to  199. 

Anehorella  rugosa  Kb0yer,  1837,  p.  284,  pi.  2,  fig.  7 ;  pi.  3,  fig.  14  a  to  c— T.  Scott,  1900, 
p.  176,  pi.  8,  figs.  45  to  48. 

Host  and  record  of  specimens. — Ten  females  with  egg  strings  and 
four  attached  males  were  obtained  from  the  giUs  of  the  wolf  fish, 
AnarrJiichas  lupus ,  off  Race  Point,  Gloucester,  July  25,  1879,  in  31 
fathoms  of  water.    They  have  been  given  Cat.  No.  39616,  U.S.N.M. 

Another  lot  consisting  of  15  females  was  taken  from  the  gills 
of  the  same  host  at  Casco  Bay,  Me.,  July  16,  1873,  and  has  been 
given  Cat.  No.  43592,  U.S.N.M. 

Specific  characters  of  female. — Cephalothorax  considerably  longer 
than  the  trunk  and  bent  backward  against  the  dorsal  surface  of  the 
latter;  head  distinctly  separated  from  the  neck  by  a  well-defined 
groove,  flattened  dorso-ventrally,  enlarged  at  the  sides  into  two 
prominent  lateral  lobes,  which  reach  forward  to  the  bases  of  the  first 
antennae;  neck  stout,  cylindrical,  and  covered  with  transverse 
wrinkles;  trunk  subquadrate,  flattened  a  Uttle  dorso-ventrally,  and 
with  its  entire  surface  thrown  up  into  ridges  and  furrows;  anterior 
and  posterior  margins  reentrant;  bulla  in  the  bottom  of  the  hollow 
at  the  anterior  end,  genital  orifice  in  a  corresponding  position  at  the 
posterior  end;  egg  strings  broad,  nearly  twice  the  length  of  the  trunk, 
and  tapering  posteriorly;  eggs  arranged  in  10  to  15  rows,  about  20 
eggs  in  each  row. 

First  antennae  three-jointed,  the  basal  joint  much  wider  and 
longer  than  the  others;  second  antennae  biramose,  the  endopod  much 
larger  than  the  exopod,  and  the  two  rami  turned  down  across  the 
frontal  margin,  with  their  tips  just  meeting  at  the  midline;  exopod 
two-jointed,  endopod  one-jointed,  with  the  tip  and  frontal  maigin 
armed  with  short  spines;  mouth  tube  broad,  strongly  tapered,  with 
its  tip  just  touching  the  second  antennae;  first  maxillae  tripartite, 
the  outer  ramus  much  shorter  and  smaller  than  the  other  two;  palp 
bent  down  across  the  front  of  the  maxilla'  and  tipped  with  a  single 
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knobs  and  processes;  irregularly  anranged,  and  against  which  the 
terminal  claw  shuts;  the  latter  is  large  and  stout,  with  an  accessory 
claw  on  the  inner  margin  near  the  tip  and  behind  it  a  row  of  short 
saw  teeth. 

Color  (preserved  material),  grayish-yellow,  egg  strings  orange. 

Cephalothorax,  6  mm.  long,  1.25  mm.  wide.  Trunk,  3.2  mm.  long, 
4  mm.  wide.    Egg  strings,  6  mm.  long. 

Specific  characters  of -male, — Body  completely  folded  together  and 
fused,  so  that  all  the  appendages  and  the  genital  process  are  crowded 
along  the  frontal  margin;  general  form  an  ellipsoid,  flattened  laterally 
and  truncated  anteriorly,  with  an  even  curvature  and  a  smooth  sur- 
face; no  dorsal  carapace,  but  a  short  central  rostrum  projecting  over 
the  mouth  tube. 

First  antennae  four-jointed,  the  basal  joint  much  larger  than  the 
others;  second  antennae  biramose,  the  exopod  two-jointed  and  tipped 
with  a  tuft  of  short  setae,  the  endopod  smooth  except  for  a  single  spine 
on  the  outer  margin;  first  maxillae  similar  to  those  of  the  female; 
second  maxillae  large  and  stout,  with  a  long  and  powerful  terminal 
claw;  maxillipeds  shorter  but  just  as  strong. 

The  internal  anatomy  of  this  male  is  shown  in  figure  198  and  may 
be  described  as  follows:  The  esophagus  (oe)  is  slender  and  nearly 
straight;  its  dorsal  wall  is  only  a  single  cell  in  thickness,  while  in  the 
ventral  wall  two  rows  of  nuclei  may  be  seen,  and  there  is  a  corre- 
sponding increase  in  thickness.  The  stomach  (s)  lies  close  to  the 
dorsal  surface  and  is  abruptly  and  considerably  enlarged  at  the 
anterior  end.  It  passes  insensibly  into  the  intestine,  which  curves 
around  the  posterior  part  of  the  trunk,  stiU  close  to  the  dorsal 
siurface,  and  ends  blindly  at  the  point  e.  The  frontal  secretory 
gland  (fg)  is  very  similar  to  that  in  Achiheres,  and  fills  the  entire 
front  of  the  head  above  the  esophagus.  The  median  center  of 
the  maxillipedal  gland  (mp)  may  be  seen  between  the  dorsal 
surface  of  the  stomach  and  the  adjacent  body  wall;  the  lateral 
centers  appear  in  other  sections.  These  excretory  glands  are  much 
reduced  in  such  dwarfed  males,  and  although  the  centers  are  fairly 
distinct  the  ducts  can  not  be  discerned.  There  is  about  the  same 
difference  between  the  infra-  and  supra^^sophageal  ganglia  as  was 
found  in  Achiheres.  The  supra  ganglion  (sg)  is  oval  in  section  and 
sends  out  a  good-sized  nerve  to  the  frontal  margin.  Another  nerve 
extends  from  the  posterior  end  to  the  frontal  gland,  the  anterior  end 
of  the  stomach,  and  the  median  center  of  the  maxiUipedal  gland. 
The  infra  ganglion  (ig)  is  much  larger  and  very  irr^ular  in  outline, 
and  supplies  the  lower  lip,  the  various  mouth-parts,  and  the  repro- 
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ductive  organs.  These  latter  consist  of  a  pair  of  testes  with  their 
deferent  ducts,  a  spermatophore  receptacle,  and  the  duct  which  leads 
from  the  latter  to  the  external  surface.  The  testes  (i)  are  relativdy 
large  and  ellipsoidal  in  form,  and  instead  of  being  located  between 
the  stomach  and  the  dorsal  body  wall,  as  in  Achiheres,  they  ue 
placed  below  and  on  either  side  of  the  stomach  and  intestine,  nearly 
in  the  center  of  the  posterior  part  of  the  body.  At  the  posterior  end 
of  the  testis  may  be  seen  the  spermatogonia  (jstg)  with  their  large, 
spheroidal  nuclei;  passing  forward  we  find  the  primary  and  secondary 
spermatocytes  (ste)  considerably  reduced  in  size,  and  finally  at  about 
the  center  of  the  testis,  the  spermatozoa  (sp).  These  gradually 
arrange  themselves  with  their  long  diameter  parallel  to  the  axis  of 
the  testis.  Toward  the  forward  end  where  the  testis  narrows,  the 
spermatozoa  are  bunched  together  and  pass  in  this  form  out  into  the 
deferent  duct.  Around  the  anterior  end  of  the  testis  and  lining  the 
walls  of  the  deferent  duct  are  large  pear-shaped  gland  cells  (gc), 
which  secrete  the  material  that  forms  the  outer  covering  of  the 
spermatophores.  Around  the  anterior  end  of  the  testis  these  cells 
all  have  their  large  ends  outward  and  their  small  ends  inward,  thus 
bringing  about  the  necessary  reduction  in  diameter  at  the  opening  of 
the  deferent  duct.  Along  the  walls  of  the  latter  they  are  more  irreg- 
ular in  shape,  and  are  arranged  in  no  definite  order.  The  deferent 
duct  bends  completely  around  as  soon  as  it  leaves  the  testis  and 
passes  back  just  beneath  the  latter  to  its  posterior  end.  There  it 
again  turxis  completely  around  and  passes  forward,  opening  to  the 
surface  at  the  tip  of  the  genital  process  just  behind  the  second 
maxillae.  In  this  last  section,  which  may  be  called  the  spermatophore 
receptacle,  the  gland  cells  entirely  disappear  from  the  walls,  and  the 
bimched  spermatozoa,  already  surrounded  by  the  cement  substance, 
are  molded  into  spermatophores  (sph). 

Color  (preserved  material),  a  dirty  white. 

Total  length,  1.15  mm.    Greatest  width,  0.65  mm. 

(rugosus,  rough,  alluding  to  the  body  and  neck  of  the  female.) 

BemarJcs. — This  species  was  first  described  by  Bj^yer  in  1837,  and 
later  by  Baird  (1850),  van  Beneden  (1851),  and  T.  Scott  (1900). 

The  specimen  described  and  figured  by  Baird  does  not  agree  with 
the  others  and  certainly  was  not  the  present  species.  Moreover,  it 
waa  obtained  from  a  different  host,  ''OaAus  ceOarius;''  the  other 
descriptions  agree  and  the  specimens  were  all  obtained  from  the  same 
host.    Scott  says  of  it : 

I  find  also  on  the  codfish  what  appears  to  be  the  same  species  of  An^ardla.  It  is 
evident,  however,  that  these  organisms,  so  far  as  the  British  species  are  concerned, 
require  a  more  careful  study  than  they  have  yet  received  (1900,  p.  176). 

After  such  a  study  of  the  specimens  in  the  United  States  National 
Museum  it  has  been  deemed  best  to  make  this  species  the  type  of  a 
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new  genus,   which  resembles   ClaveUa  in  general  characters,   but 
differs  in  many  detaik. 

CLAVELLISA,  new  genus. 

Oeneric  characters  of  female, — Cephalothorax  much  longer  than  the 
trunk,  slender  and  often  wrinkled,  attached  to  the  center  of  the 
dorsal  surface  of  the  trunk;  head  distinctly  separated  from  the  neck, 
slightly  enlarged  and  covered  with  a  dorsal  carapace;  trunk  wider 
than  long,  somewhat  flattened  dorso-ventrally,  and  destitute  of 
abdomen,  anal  laminae,  genital,  or  posterior  processes;  egg  strings 
short  and  wide,  sometimes  at  an  angle  with  the  body. 

First  antennae  exceptionally  large  and  heavily  armed,  the  spines 
often  flattened  Uke  a  knife  blade  and  projecting  far  in  front  of  the 
head.  Second  antennae  biramose,  the  two  rami  at  right  angles 
to  the  basal  portion  and  turned  across  the  frontal  margin.  First 
maxillae  usually  bipartite,  the  palp  with  a  single  seta;  second  maxillae 
short  and  laminate;  maxUlipeds  of  the  usual  pattern. 

Oeneric  characters  of  male. — General  form  ovoid,  the  anterior  por- 
tion covered  with  a  carapace;  body  folded  upon  itself  and  thoroughly 
fused  without  any  distinction  of  parts  or  segmentation;  mouth  tube, 
appendages,  and  genital  process  on  the  ventral  surface  at  different 
angles  with  the  body  axis,  and  not  crowded  together,  as  in  ClaveUodes, 
First  antennae  three-jointed,  basal  joint  much  larger  than  the  others; 
second  antennae  biramose,  the  rami  cylindrical  and  unjointed;  first 
maxillae  tripartite;  second  maxiUae  and  maxillipeds  long  and  armed 
with  strong  claws;  genital  opening  at  the  tip  of  a  prominent  knob 
behind  the  second  maxillae. 

Type. — OlaveUisa  spinosa,  new  species. 

( Olavdlisa,  ClaveUa  and  7ooc,  similar  in  appearance.) 

BemarJcs. — ^This  is  another  new  genus  and  includes  two  new  species 
and  three  that  have  been  heretofore  included  in  the  genus  AiuAoreHa. 
The  first  and  most  noticeable  peculiarity  of  the  genus  is  the  attach- 
ment of  the  cephalothorax  to  the  dorsal  surface  of  the  trunk,  at 
about  its  center.  Apparently  it  has  no  connection  whatever  with 
the  second  maxillae;  in  other  words  the  second  maxillae  have 
migrated  backward  the  whole  length  of  the  neck,  and  have  then 
moved  along  the  outer  surface  of  the  trunk  until  they  are  some 
distance  away  from  the  base  of  the  neck. 

Then  the  first  antennae  are  much  enlarged,  have  become  rigid, 
and  project  straight  forward,  being  armed,  at  least  in  one  species, 
with  lai^e  and  wicked  spines,  totally  unlike  anything  known  in  the 
entire  family  of  Lernaeopodidae.  In  the  male  while  there  has  been 
a  folding  and  complete  fusion  of  the  body,  it  has  not  been  carried 
as  far  as  in  OlaveOa  and  OlaveUodes.    The  posterior  portion  of  the 
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the  genital  process  and  appendages  stand  at  the  same  angle. 

TABLE  OF  8PBCIB8. 

1.  Pint  antennae  armed  with  stout  spineB,  rigid,  and  projecting  in  front  of  the  head; 
egg  strings  at  an  angle  of  45^  with  the  trunk  axis,  .tjnnoao,  new  species,  p.  G94. 

1.  First  antennae  well  anned,  but  flexible  and  not  projecting  in  front  of  the  second 

pair;  egg  strings  parallel  with  trunk  axis 2. 

2.  The  trunk  spherical  or  ovoid  and  without  any  posterior  invagination  at  thecenter .  3. 

2.  The  trunk  flattened  dorso-ventrally  and  emarginate  posteriorly  at  the  center 4. 

3.  Cephalothorax  more  than  three  times  the  length  of  the  trunk;  the  latter  spher- 

ical   9combn  (Kurz),  1877. 

8.  Cephalothorax  only  one-half  longer  than  the  trunk;  the  latter  ovoid. 

ovaUs  (Er^yer),  1837,  p.  696. 

4.  Cephalothorax  twice  the  length  of  the  trunk;  the  latter  subrectangular  in  out- 

line  emarginaia  (Kr^yer),  1837. 

4.  Cephalothorax  only  one-third  longer  than  the  trunk;  the  latter  heart-ehapwL 

cofdaJta^  new  species,  p.  697. 


CLAVBLUSJl  SPIN06A«  as 
Plate  60,  figs.  188  and  189;  plate  52,  flg.  200. 

Hoei  and  record  of  specimens. — ^Eight  specimens,  including  both 
sexes,  were  obtamed  from  the  gill  rakers  of  the  menhaden,  Brevooriia 
tyrannus,  at  Beaufort,  North  Carolina,  August,  1906.  They  have 
received  Cat.  No.  39556,  U.S.N.M.  One  female  was  obtained  by 
Doctor  Linton  from  the  same  host  and  locality,  and  has  received 
Cat.  No.  39612,  U.S.N.M.  Five  females  and  two  males  were  taken 
by  Dr.  M.  T.  Thompson  from  the  same  host  at  Woods  Hole,  Massar 
chusetts,  August  6, 1901,  and  have  received  Cat.  No.  39803,  U.SJr.M. 
A  single  female  from  the  first  Beaufort  lot,  carrying  an  attached  male 
on  the  side  of  the  neck,  is  made  the  type'  of  the  new  species,  and  is 
given  Cat.  No.  43547,  U.S.N.M. 

Specific  characters  of  female. — Cephalothorax  proportionally  slen- 
der, from  three  to  five  times  the  length  of  the  trunk,  tapering  from 
the  trunk  toward  the  head,  and  turned  back  so  that  its  dorsal  sur- 
face rests  against  that  of  the  trunk;  head  not  enlai^ed,  but  stron^y 
narrowed  anteriorly,  where  it  terminates  in  three  projections  made 
up  of  the  antenjiae  and  the  mouth  tube,  covered  dorsally  with  a 
fairly  distinct  carapace;  neck  usually  profusely  wrinkled;  trunk 
nearly  twice  as  wide  as  long,  flattened  on  the  dorsal  surface,  and  kid- 
ney- or  bean-shaped,  the  arms  extending  from  the  eye  of  the  bean; 
the  swollen  sides  of  the  trunk  are  filled  with  the  convolutions  of  the 
oviducts  and  increase  in  size  and  convexity  with  the  maturing  of 
the  eggs;  no  abdomen,  anal  laminae,  genital  or  posterior  processes; 
egg  strings  eUipsoid  or  kidney-shaped  and  attached  not  by  one  end, 
but  near  the  middle  of  one  side,  causing  them  to  stand  at  an  angle  of 
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First  anteimae  imperfectly  three-jointed;  projecting  far  in  front  of 
the  second  pair,  relatively  very  large,  and  with  a  wicked  armature. 
At  the  tip  are  four  stout  ventral  spines  and  two  dorsal  ones,  the  lat- 
ter as  long  as  the  antennae  themselves  and  usually  surrounded  by  a 
wide  membranous  flange;  the  second  joint  also  carries  a  pair  of  stout 
spines  on  its  dorsal  surface.  This  armature  is  totally  different  from 
anything  found  in  the  entire  family  and  must  be  quite  effective  for 
piercing  the  skin  of  the  host.  Second  antennae  biramose,  the  ter- 
minal joints  turned  squarely  across  the  frontal  mai^n  at  right  angles 
to  the  basal  joint,  the  exopod  (ventral)  smialler  than  the  endopod 
(dorsal),  each  bluntly  rounded  and  armed  with  a  single  short  and 
stout  spine.  Mandible  long  and  slender,  with  a  narrow  neck,  the 
tip  enlarged  and  armed  with  eight  well-rounded  teeth.  First  max- 
illae tipped  with  three  stout  spines,  the  outer  of  which  is  sometimes 
surrounded  with  a  membranous  flange;  palp  armed  with  a  single 
spine.  Second  maxillae  short  and  stout,  laminate,  not  tapering, 
united  only  at  the  tips,  and  furnished  there  with  a  long  and  rather 
slender  club-shaped  bulla,  the  pedicel  of  which  is  enlarged  and  forked 
at  the  apex,  where  it  incloses  a  small  and  solid  sphere.  Maxillipeds 
with  a  stout  basal  joint  and  a  long  and  slender  terminal  claw,  with 
no  accessory  armature. 

Color,  trunk  transparent  cartilage  color;  oviducts  and  eggs  white; 
cephalothorax  usually  black  or  blackish  from  the  contents  of  the 
digestive  tube. 

Cephalothorax  and  second  maxillae,  1.50  mm.  long,  0.15  nun. 
wide.  Trunk,  0.50  mm.  long,  0.85  mm.  wide.  Egg  strings,  0.60  mm. 
long,  0.35  mm.  wide. 

Specific  chardcters  of  male. — Body  completely  folded  upon  itself 
and  so  thoroughly  fused  that  there  are  no  traces  of  parts  or 
segmentation;  egg-shaped,  with  the  head  at  the  pointed  end,  and 
the  appendages  and  genital  process  on  one  side  of  the  egg;  head 
covered  with  a  dorsal  carapace,  which  extends  back  of  the  second 
maxillae.  First  antennae  three-jointed,  tipped  with  stout  setae; 
second  antennae  similar  to  those  of  the  female,  but  not  bent,  the 
exopod  larger  than  the  endopod,  both  rami  unsegmented  and  tipped 
with  two  small  spines;  mandibles  and  first  maxillae  like  those  of  the 
female;  second  maxillae  long,  with  a  slender  second  joint  and  rather 
a  weak  terminal  claw;  maxillipeds  with  a  largo  and  stout  basal  joint 
and  a  slender  terminal  claw,  armed  with  a  row  of  minute  teeth  along 
its  inner  margin. 

Color,  a  uniform  yellowish-white. 

Total  length,  0.25  mm.    Greatest  width,  0.125  mm. 

(spinosus,  covered  with  spines,  alluding  to  the  first  antennae.) 
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Remarks. — ^This  species  is  fairly  common  on  the  menhaden,  but 
only  one  or  two  specimens  are  found  upon  the  same  fislt  It  can  be 
at  once  distinguished  by  its  minute  size,  by  the  long  and  slender 
cephalothoraXy  and  by  the  kidney-shaped  egg  strings,  carried  at  an 
angle  with  the  trunk  axis.  Different  specimens  vary  considerably 
in  the  size  and  armature  of  the  antennae,  as  well  as  in  the  angle  at 
which  the  egg  strings  are  carried.  The  males  correspond  more 
closely  than  the  females,  and  there  is  enough  conformity  among  the 
latter  to  insure  the  vaUdity  of  the  species. 

CLAVBLLIS4  OVAUS  (Kl#fW). 
AnchoreUa  ovalis  Er0tbr,  1837,  p.  289,  pi.  3,  fig.  6a  and  6. 

Host  and  record  of  specimens. — ^Kr0yer  found  a  single  specimen  of 
this  species,  without  egg  strings,  on  tbe  gills  of  Trigla  gumardus;  no 
locality  given. 

RemarTcs. — ^From  Kr0yer's  description  and  figure  it  is  certain  that 
he  had  a  Lemaeopod  very  similar  to  the  ^'AnchoreUa  emarginata^* 
which  he  had  just  described.  In  distinguishing  the  two  he  says 
that  in  A.  ovaUs  the  tnmk  is  thick  and  egg-shaped,  the  cephalothorax 
is  one  and  a  half  times  as  long  as  the  trunk  and  of  medium  thick- 
ness, the  head  is  short  and  broad,  but  thick.  His  figure  shows  that 
the  cephalothorax  is  attached  to  the  center  of  the  dorsal  surface 
of  the  trunk,  while  the  second  maxillae  are  attached  to  the  ventral 
surface  some  distance  from  the  base  of  the  neck. 

He  did  not  describe  the  appendages  at  aU,  but  the  above  facts  are 
enough  to  locate  the  species  in  the  present  genus. 

Beneden  afterwards  (1870,  p.  31,  pi.  2,  fig.  8)  figured  a  parasite 
which  he  referred  to  this  species,  but  which  certainly  did  not  belong 
here  as  can  be  seen  from  a  comparison  of  E]r0yer's  and  Beneden's 
figures.  Beneden's  species  had  a  short  and  thickset  cephalothorax 
attached  in  the  usual  way  to  the  anterior  end  of  the  trunk,  while  the' 
second  maxillae  were  on  the  neck  some  distance  above  where  it  joins 
the  trunk. 

EarUer  in  the  same  paper  (p.  270)  Kr0yer  described  a  species  which 
he  named  ''Lemaeopoda  obesa.*'  He  had  but  a  single  specimen  and 
had  forgotten  the  host,  but  thought  it  was  ^^Sqwdus  acariJOdus  Linn." 
In  1869  Olsson  found  the  same  parasite  upon  the  gill  arches  of  the 
common  gurnard,  Trigla  gurruirduSj  and  transposed  it  to  the  genus 
Brachidla.  It  is  this  species  obesa  rather  than  the  species  ovdis 
which  Beneden  and  Scott  have  found  upon  the  gurnard  (see  p.  701). 
It  belongs  in  the  genus  BracMeUa  where  Olsson  placed  it,  but  Kr0yer's 
ovalis  just  as  certainly  belongs  here  in  the  genus  ClaveUisa. 
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Plate  26,  fig.  E;  plate  60,  fig.  187;  plate  52,  figs.  201  to  208. 

Host  and  record  ofspedmena. — ^Twelve  females  and  four  males  were 
obtained  by  Vinal  N.  Edwards  from  the  gills  of  the  hickory  shad, 
Pomolohus  mediocris,  at  Woods  Hole,  October  30,  1903.  They  have 
received  Cat.  No.  39666,  U.S.N.M.  and  become  paratypes  of  the 
new  species. 

A  single  female  with  attached  male  was  taken  from  this  lot  and 
made  the  species  type,  with  Cat.  No.  43639,  U.S.N.M. 

A  second  lot  of  20  specimens,  including  both  sexes,  was  obtained 
from  a  single  hickory  ^ad  at  the  same  locality  in  September,  1902; 
they  have  received  Cat.  No.  39579,  U.S.N.M. 

A  third  lot  of  10  specimens,  including  both  sexes,  was  taken  from 
the  gills  of  the  alewife,  PomdLoJms  pseudoharengv^  at  Woods  Hole, 
October  5,  1887,  and  has  received  Cat.  No.  43534,  U.S.N.M. 

Two  lots,  containing  three  females  each,  were  obtained  from  the 
gills  of  young  shad,  Pomolohis  mediocria,  taken  in  the  pound  at 
Woods  *Hole,  July  8,  1875,  by  A.  E.  Verrill;  they  have  received, 
respectively,  Cat.  Nos.  39622  and  38026,  U.S.N.M. 

Three  females  were  obtained  by  Dr.  M.  T.  Thompson  from  the  gills 
of  the  alewife  an  Woods  Hole,  August  10,  1901;  they  have  received 
Cat.  No.  39595,  U.S.N.M. 

Specific  characters  offerrude. — Cephalothorax  longer  than  the  trunk, 
slender,  cylindrical,  and  about  the  same  diameter  throughout;  head 
not  enlarged,  but  narrowed  anteriorly  and  covered  with  a  dorsal 
carapace;  trunk  heart-shaped,  of  the  same  width  and  length,  flat- 
tened dorso-ventraUy,  narrowed  anteriorly,  and  with  a  median  pos- 
terior sinus;  cephalothorax  attached  to  the  dorsal  surface  of  the 
trunk  a  little  in  front  of  the  center;  egg  strings  cylindrical  and  about 
as  long  as  the  trunk;  eggs  small,  in  8  longitudinal  rows,  about  20 
eggs  in  a  row.    '- 

First  antennae  stout,  indistinctly  three-jointed,  with  a  tuft  of  small 
setae  at  the  tip;  second  anteimae  also  stout,  the  terminal  biramose 
portion  swollen,  turned  at  right  angles  to  the  basal  portion  and 
bluntly  rounded;  exopod  one-jointed  and  armed  with  a  single  stout 
spine,  endopod  indistinctly  two-jointed,  with  two  minute  terminal 
spines.  Mandibles  with  a  narrowed  neck  and  a  widened  blade,  armed 
with  five  large  curved  and  bluntly  rounded  teeth.  First  maxillae 
with  two  terminal  setae,  the  palp  with  a  single  seta;  second  maxillae 
attached  at  the  anterior  end  of  the  trunk  some  distance  from  the  base 
of  the  neck,  short,  cylindrical,  not  tapering,  squarely  truncated  at 
the  tips,  where  they  are  united  by  their  inner  comers;  bulla  long, 
slender,  and  club-shaped. 


Digitized  by  VjOOQIC 


698  PROCEJSDlNCfS  OF  TBS  NATIONAL  MUSEUM.  vol.  47. 

Maxillipeds  with  a  stout  basal  joint  and  a  short  and  stout  ternmuJ 
claw,  curved  at  the  tip,  where  it  carries  on  the  inner  margin  a  long 
accessory  claw,  behind  which  is  a  row  of  saw  teeth. 

Color,  a  uniform  yellowish-white^  the  contents  of  the  stomach  and 
intestine  dark  brownish-black;  ^g  strings  orange  yellow. 

Cephalothorax,  4  mm.  long,  0.50  mm.  wide.  Trunk  3  mm.  long, 
3  mm.  wide  at  the  posterior  end.  Egg  strings  3.5  mm.  long,  0^  mm. 
wide. 

Specific  characters  of  male. — Body  folded  on  itself  in  the  same  way 
as  in  spinosa,  swollen,  with  no  distinction  of  parts  or  s^mentation; 
a  dorsal  carapace  on  the  head;  genital  process  larger  than  in  spinosa; 
no  anal  laminae.  First  antennae  three-jointed  and  well  armed  with 
setae;  second  antennae  biramose,  the  exopod  two-jointed  and  tipped 
with  a  tuft  of  setae,  the  endopod  slender,  ellipsoidal,  and  imaimed. 
Mouth  tube  long  and  prominent,  projecting  its  entire  length  in  front 
of  the  carapace. 

First  maxillae  much  shorter  than  in  the  female  and  projecting  just 
to  the  tip  of  the  mouth  tube;  second  maxillae  rather  slender,  the  basal 
joint  long  and  narrow.  Maxillipeds  with  a  stout  and  thick  basal 
joint  and  a  terminal  claw  like  that  of  the  female. 

Color,  a  uniform  yellowish-white. 

Total  length,  0.30  mm.    Greatest  width,  0.20  mm. 

(cordatus,  heart-shaped,  alluding  to  the  trunk.) 

Remarks. — ^This  species  is  fairly  common  on  the  two  kinds  of  her- 
ring mentioned.  It  may  be  recc^nized  by  the  heart-shaped  trunk 
with  the  long  and  slender  cephalothorax  attached  to  its  dorsal  sur- 
face. If  there  is  need  of  any  further  distinction  from  spinosa  it  may 
be  found  in  the  egg  strings,  which  are  here  attached  by  one  end,  are 
parallel  with  the  trunk  axis,  or  are  curved  like  parentheses  marks. 
In  the  ripening  ovary  of  this  species  the  thread  or  filament  connected 
with  the  oocyte  is  much  longer  than  in  Acklheres,  and  contains  often 
as  many  as  20  cells  (fig.  187,  pi.  50). 

Genus  BRACHIELLA  Cuvier. 

Generic  characters  of  female. — Cephalothorax  elongate  and  cyUn- 
drical,  flexed  more  or  less  backward,  often  against  the  dorsal  surface 
of  the  trunk;  head  usually  enlarged  and  covered  by  a  distinct  dorsal 
carapace;  trunk  swollen,  flattened  dorso-ventrally,  and  in  the  larger, 
species  (10  to  25  mm.)  with  two  rows  of  pits  or  grooves  or  knobs  on 
the  dorsal  and  ventral  surfaces;  two  or  foiu*  paired  posterior  processes 
and  an  unpaired  genital  process;  no  abdomen  or  anal  laminae;  egg 
strings  long  and  slender. 

First  antennae  two  to  four  (usually  three)  jointed,  basal  joint 
more  or  less  swollen;  second  antennae  biramose,  the  exopod  (ventral) 
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and  a  long  terminal  claw. 

Generic  chamders  of  male. — Cephalothorax  inclined  more  or  less  to 
the  trunk,  from  which  it  is  separated  by  a  well-defined  constriction 
and  often  by  a  short  neck;  head  covered  by  a  dorsal  carapace  which 
varies  considerably  in  size;  trunk  straight,  spindle-shaped,  and  much 
narrower  than  the  cephalothorax;  small  anal  laminae  sometimes 
parallel  with  the  trunk  axis,  sometimes  at  right  angles  to  it;  often 
with  a  large  unpaired  (genital)  process  between  the  second  maxillae. 
First  antennae  three-jointed,  about  the  same  length  as  the  second 
pair;  the  latter  biramose,  both  rami  one-jointed,  the  exopod  (ventral) 
sometimes  with  two  joints;  first  maxillae  three  or  four  partite;  second 
maxillae  and  maxillipeds  close  together  and  about  the  same  size, 
both  provided  with  stout  curved  claws. 

TyTpe. — BrnchieUa  ihynni  Cuvier. 

(BrachieUa,  Ppaxloju,  arm,  with  diminutive  ending.) 

Remarks. — ^This  genus,  like  ClaveUa,  has  received  many  species 
which  ought  never  to  have  been  assigned  to  it.  For  a  long  time  the 
distinction  between  the  two  genera  consisted  simply  in  the  separa- 
tion or  fusion  of  the  second  maxillae.  If  they  were  fused  the  species 
was  placed  in  the  genus  Clavella;  if  they  were  separate  it  was  referred 
to  the  genus  BrachieUa,  irrespective  of  its  other  morphological  pecu- 
liarities. Consequently,  we  find  here  also  many  species  which  must 
be  transferred  to  other  genera,  or  for  which  new  genera  must  be 
created.  The  Ust  which  follows  includes  such  species.  There  is 
rather  more  dissimilarity  amongst  the  males  than  in  the  other  genera 
but  they  agree  very  well  in  aU  essential  characters.  Probably  when 
the  species,  and  especially  the  males,  become  better  known  it  will  be 
necessary  to  separate  some  more  of  them  and  establish  other  new 
genera.  Even  the  data  already  known  with  reference  to  such  species 
as  concava  and  lophii  make  it  practically  certain  that  they  must 
eventually  be  placed  elsewhere.  But  untU  we  can  get  the  necessary 
data  it  is  better  to  keep  them  here  where  they  were  originally  placed. 

Synonyms. — BrachieUa  anserina  Wilson,  1908,  p.  467,  differs  in  so 
many  and  so  important  particulars  from  the  BrachieUa  here  estab- 
lished that  it  has  been  made  the  type  of  a  new  genus,  ProhrachieUa 
(see  p.  716). 

BrachieUa  antarcHca  Quidor,  1906,  p.  30,  pi.  3,  figs.  45  to  48,  has 
no  posterior  processes,  the  exopod  of  the  second  antennae  is  unseg- 
mented,  the  second  maxillae  are  entirely  separate,  and  the  male 
differs  so  much  from  BrachieUa  that  it  has  been  made  the  type  of  a 
new  genus,  EubrachieUa  (see  p.  716). 
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app&ndicuiosa  Bassett-Smith;  1898,  p.  14,  are  both  synonyins  of 
Thysanote  appendi4mUUa  (see  p.  651). 

B.  dentata  Wilson,  1912,  p.  97,  is  proved  by  the  structure  of  tlie 
male  to  belong  to  the  genus  Cfharopinus  (see  p.  654). 

B.  jmbriaia  Heller,  1865,  p.  240,  belongs  to  the  genus  Thy^anoU 
(see  p.  651). 

B.  gaini  Quidor,  1912,  p.  211,  is  placed  with  B.  antarctica  in  the 
new  genus  Eulnuchidla  (see  p.  716). 

B.  impudiea  Nordmann,  1832,  p.  92,  is  proved  by  the  structure  of 
the  male  as  well  as  the  female  to  be  distinct  from  BrachieHa  and  is 
made  the  type  of  the  new  genus  EpibrcuMe^  (see  p.  715). 

B.  inconcinna,  mimjUa,  and  ramosa  were  simply  named  by  Richiardi 
(1880,  p.  151)  and  have  never  been  described  or  figured. 

B.  iimdiom  HeUer,  1865,  p.  239,  is  referred  to  the  new  genus 
ParabrtuMdla  (see  p.  713). 

B.  lolwentria  Heller,  1865,  p.  241,  belongs  to  the  genus  ThyaanaU 
(see  p.  651). 

B.  lopMi  Milne  Edwards,  1840,  p.  514,  was  briefly  described  and 
well  figured,  but  has  never  been  seen  by  any  other  investigator, 
although  it  is  included  in  two  or  three  lists  on  the  authority  of  Milne 
Edwards.  The  description  and  figures  given  by  the  latter  are  enough 
to  indicate  fairly  well  that  the  species  does  not  belong  to  BrackieOa, 
nor  indeed  to  any  of  the  other  genera  in  the  family. 

The  size  of  the  creature  (cephalothorax  and  second  maxillae  20 
mm.;  trunk  and  posterior  processes  16  mm.),  the  structure  of  the 
second  antennae,  first  maxillae  (unipartite),  and  maxillipeds,  and  the 
pecuUar  shape  and  attachment  of  the  posterior  processes  show  little 
aflSnity  with  any  of  the  genus  types' here  presented. 

But  the  male  is  unknown  and  the  data  are  not  sufficient  to  enable 
us  to  erect  a  new  genus,  so  the  best  that  can  be  done  is  to  leave  it 
where  Milne  Edwards  placed  it  and  wait  for  further  details. 

B.  mdUeua  Nordmann,  1832,  p.  95,  is  proved  by  the  structure  of 
the  male,  as  well  as  certain  characters  of  the  female,  to  belong  to  the 
genus  Charopinus  (see.  p.  654). 

B.  mvUifirnbriata  Baasett-Smith,  1898,  p.  96,  is  shown  by  the  struc- 
ture of  the  male  to  be  distinct  from  BrcuMetta,  and  as  the  female  is 
also  peculiar  it  is  made  the  type  of  a  new  genus,'  Thysanotella  (see 
p.  652). 

B,  negleda  Richiardi,  1880,  p.  151,  was  another  mere  name,  but  it 
was  afterwards  briefly  described  and  figured  by  Brian  (1898.  p.  24,  pi. 
4,  fig.  29).  He,  however,  mentions  and  portrays  a  pair  of  tubercles, 
each  armed  with  a  claw,  on  the  posterior  mai^in  of  the  trunk.  Noth- 
ing like  them  is  known  anywhere  among  the  Lemaeopods,  and  if  cor- 
rect the  parasite  would  at  least  become  a  distinct  genus.    But  it  has 


Digitized  by  VjOOQIC 


B.  obesa  (Kr^yer),  1837,  p.  270,  was  described  as  belonging  to  the 
genus  Lenmeopoda.  Kr^yer  had  but  a  ^gle  specimen  and  had  for- 
gotten on  what  host  it  was  foimd,  but  said  he  thought  it  was  *  ^Squalus 
acarUMus  Linn."  Olsson  found  the  same  parasite  in  the  throat  of 
Trigla  gumardus,  and  on  account  of  the  elongate  cephalothorax  and 
the  removal  of  the  second  maxillae  some  distance  behind  the  other 
mouth  parts,  he  transferred  it  to  the  genus  BrdchieUa  (1869,  p.  42)  > 
where  it  rightly  belongs 

In  1870  P.  J.  van  Beneden  reported  (p.  10)  the  same  species  from 
'^Spiriax  acarUhms  L."  on  the  coast  of  Belgiiun.  He  also  reported 
(p.  31),  from  the  gills  of  Trigla  gurruirdus,  a  species  which  he  called 
'^AnchoreHa  ovdlis  Kr0yer,''  and  of  which  he  gave  a  jSgure  (pi.  2, 
fig,  8).  But  this  figure  shows  no  similarity  whatever  to  Ki^yer's 
avalisy  while  it  does  resemble  in  all  essential  particulars  his  Lemaeopoda 
obesa. 

T.  Scott  described  (1901,  p.  133)  from  the  gills  of  Trigla  gumardus 
on  the  Scottish  coast  a  parasite  which  he  referred  to  Kr0yer's  A. 
ovalis,  basing  his  judgment  upon  Beneden's  figure.  But  as  Beneden 
was  wrong,  so  of  course  Scott  was  misled,  and  the  species  he  had  was 
not  ovalis  at  all,  but  ohesa.  The  excellent  figures  given  by  Scott 
(pi.  7,  figs.  30  to  35)  leave  no  doubt  that  he  was  really  dealing  with 
the  same  species  examined  by  Kr0yer  and  Olsson.  But  it  belongs 
in  the  genus  BrachieUa  where  Olsson  placed  it,  and  is  here  restored 
to  that  genus. 

Richiardi  in  the  list  already  mentioned  (1880,  p.  151)  named  a 
parasite  which  he  obtained  from  ^'Trigla  corax"  in  the  Mediterra- 
nean, Bra^Metta  obesa,  but  gave  no  description  or  figures.  This  was 
probably  the  same  as  Kr0yer^s  species,  but  even  if  it  was  not  Kr0yer's 
name  holds  precedence. 

B.  oVUrnga  Yalle,  1880,  p.  76,  is  another  mere  name  and  has  never 
been  described  or  figured. 

B.  ovalis  (Beneden)  Scott,  1901,  p.  133,  as  shown  above,  is  a  syno- 
nym of  obesa. 

B.  parTceri  Thomson,  1889,  p.  374,  can  not  belong  to  any  of  the  genera 
previously  described  and  is  made  the  type  of  the  new  genus  Thom- 
soneUa,  closely  related  to  Briandla  (see  p.  649). 

B.  pastinacae  Beneden,  1851,  p.  118,  is  a  synonym  of  CTuiropinus 
hxcoAidatus  (see  p.  656). 

B,  perruttiUma  (Blainville),  1822,  p.  439,  was  originally  described 
and  figured  as  a  ''Lemaean"  by  Pemetti  (1770,  vol.  1,  pi.  1,  figs.  5, 6). 

Blai^vUle  included  it  in  his  new  genus  Lemaeomyzon  and  gave  a 
brief  description.    Cuvier  (1830,  p.  257)  referred  it  to  the  genus 
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BrachieOa,  but  added  nothing  further  in  the  way  of  description,  and 
thus  we  are  left  with  insufficient  data  to  locate  it  intelligently. 

B.  rostraia  Ki^yer,  1837,  p.  207,  differs  so  radically  in  both  sexes 
from  Brachietta  that  it  is  made  the  type  of  a  new  genus,  Parabrach- 
ieUa  (see  p.  714). 

There  are  thus  five  species  which  are  mere  names,  three  which  can 
not  be  satisfactorily  located,  and  16  which  mtist  be  transferred  to 
other  genera,  including  six  which  become  new  genus  types. 

TABLB  OF  SPECnSS. 

1.  Only  two  posterior  proceases,  doreal  to  the  egg  strings 2. 

1.  Only  two  posterior  processes,  ventral  to  the  ^g  strings 3. 

1.  Four  posterior  processes,  two  dorsal  and  two  ventral 7. 

2.  Posterior  processes  pear-shaped  with  a  narrow  pedicel;  first  maxillae  unipartite; 

both  rami  <^  second  antennae  unsegmented lophii  Milne-Edwarda,  1840. 

3.  Posterior  processes  cylindrical,  widely  separated;  first  maxillae  tripartite;  exopod 

(ventral)  of  second  antennae  two-jointed concava  Wilson,  1913,  p.  703. 

3.  Trunk  ovoid,  considerably  longer  than  wide;  posterior  processes  minute  and  con- 
ical; genital  process  present 4. 

3.  Trunk  ovoid,  about  the  same  length  and  width;  posterior  proceases  lai]ger;  no 
genital  process 5. 

3.  Trunk  swollen,  wider  than  long;  posterior  processes  large  and  laminate;  genital 

process  rudimentary 6. 

4.  Second  maxillae  as  long  as  the  cephalothorax,  cylindrical  and  slender;  first  an- 

tennae four-jointed  and  slender bispinota  Nordmann,  1832. 

4.  Second  maxillae  half  as  long  as  the  cephalothorax,  cylindrical  and  slender;  first 
antennae  three-jointed  and  stout exigua  Brian,  1906. 

4.  Second  maxillae  half  as  long  as  the  cephalothorax,  stout  and  flattened;  first  an- 

tennae three-jointed  and  slender;  posterior  processes  laminate. 

mUrata,  new  species,  p.  709. 

5.  Posterior  processes  cylindrical,  bluntly  rounded;  second  maxillae  short  and  stout; 

egg  strings  as  long  as  the  trunk pinguiSy  new  species,  p.  710. 

5.  Posterior  processes  conical,  with  an  acute  point;  second  maxillae  long  and  slender; 

egg  strings  twice  the  length  of  the  trunk nttufia,  new  species,  p.  711. 

6.  Trunk  irregular,  covered  with  lobes  and  processes,  emarginate  posteriorly;  first 

antennae  short  and  two-jointed triglae  Glaus,  1860. 

6.  Trunk  smooth  and  regular,  rounded  posteriorly;  first  anteimae  four-jointed, 

swollen ohesa  (Kr0yer),  1837,  p.  701. 

7.  The  four  posterior  processes  about  the  same  length 8. 

7.  Ventral  posterior  processes  distinctly  longer  than  dorsal 11. 

7.  Dorsal  posterior  processes  distinctly  longer  than  ventral 12. 

8.  Size  large  (10  mm.);  head  enlarged  and  covered  with  a  dorsal  carapace;  second 

maxillae  separate  to  their  tips 9. 

8.  Size  smaU  (5  mm.);  head  not  enlarged,  no  carapace;  second  maxillae  fused  for 

their  entire  length 10. 

9.  Genital  process  half  as  long  as  posterior  processes;  maxillipeds  huge,  each  neariy 

as  large  as  the  entire  head;  second  maxillae  emooth.,.chevreuxi%  Beneden,  1891. 
9.  Genital  process  minute;  maxillipeds  of  normal  size;  first  antennae  two- jointed; 

second  maxillae  much  wrinkled appendiculoia  (Erjtyer),  1863,  p.  712. 

10.  Ventral  processes  close  together,  dorsal  ones  far  apart;  genital  process  present; 

second  maxillae  smooth appendiculata  (Kr0yer),  1863. 

10.  Ventral  processes  close  together,  dorsal  ones  far  apart;  genital  process  present; 

second  maxillae  wrinkled hoitUis  Heller,  1865. 
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tnree-jointea gracuxs  wiiflon,  lyuo,  p.  viz. 

11.  Trunk  smooth;  second  maxillae  much  shorter  than  cephalothorax;  first  antennae 

three-jointed;  genital  process  long  and  club-shaped. ^tUo«a,  new  species,  p.  705. 
11.  Trunk  smooth;  second  maxillae  very  short;  first  antennae  three-jointed;  genital 

process  long  and  cylindrical merlvxxii  Bassett-Smith,  1896. 

11.  Trunk  with  two  rows  of  pits  or  grooves  on  the  dorsal  and  ventral  surfaces;  second 

maxillae  short;  first  antennae  four-jointed;  no  genital  process. 

eUgam  Kichiardi,  1880,  p.  707. 
U2.  Trunk  wider  than  long;  dorsal  processes  abruptly  curved  near  their  tips. 

chave9ii  Beneden,  1891. 

12.  Trunk  longer  Jhan  wide;  dorsal  processes  straight;  two  rows  of  pits  on  the  dorsal 

and  ventral  surf  aces  of  the  trunk t^ynm  Cuvier,  1830,  p.  703. 

BRACHKLLA  CONCAVA  WHsoil 
BraehieUa  cor^cava  Wilson,  1913,  p.  262,  pi.  51. 

Host  and  record  of  specimens. — ^A  single  female  with  egg  strings  was 
taken  from  the  gill  arch  of  a  sting  ray,  DasycUis  Tiastata,  at  Montego 
Bay,  Jamaica,  August  10,  1910.  'Piis  was  made  the  species  type  and 
received  Cat.  No.  42286,  U.S.N.M, 

Remarks. — ^This  species  was  fully  described  and  figured  in  the 
reference  above  given.  It  is  not  common,  but  may  be  recognized  by 
the  size  and  shape  of  the  posterior  processes  and  the  absence  of  a 
genital  process.  But  these  posterior  processes  are  dorsal  and  not 
ventral,  and  are  only  found  in  one  other  species,  hphii,  which  prob- 
ably does  not  belong  to  the  present  genus,  as  already  stated  (p.  700). 
That  throws  the  burden  of  proof  on  the  present  species  if  it  is  to 
remain  in  the  genus,  but  this  can  not  be  decide4  fully  until  the 
male  is  found.  When  that  occurs  it  is  very  possible  that  the  species 
will  be  transferred  to  the  genus  Cfharopinus. 

BRACHIBLLA  THTNIVI  Cinier. 
Plate  25,  fig.  C;  plate  53,  figs.  209  to  215. 

Bradiidla  ihynni  Cuvibb,  1830,  p.  257,  pi.  15,  fig.  5. 
Thynnicola  zUgleri  MicxTuacH,  1904,  p.  47. 

Host  avd  record  of  specimens. — A  single  female  with  egg  strings  was 
taken  from  the  gills  of  a  tunny  fish  at  CornwaU,  England,  and  sent 
to  the  United  States  National  Museum  by  Rev.  A.  M.  Norman.  It 
was  numbered  8342,  U.S.N.M.  Twenty-five  females  and  four  males 
were  obtained  from  the  gills  of  Thynnus  (kynnus  at  Bakar,  Croatia, 
Hungary,  by  Prof.  S.  Brusina.  They  have  received  Cat.  No.  43458, 
U.S.N.M. 

Specific  characters  of  female. — Cephalothorax  as  long  as  the  trunk, 
cylindrical,  and  usually  bent  slightly  backward;  head  little  if  any 
enlarged,  but  covered  with  a  distinct  dorsal  carapace;  neck  the  same 
diameter  throughout,  and  separated  from  the  trunk  by  a  well-defined 
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groove;  trunk  ovate,  flattened  dorso-ventrally,  and  in  older  speci- 
mens much  wrinkled;  at  least  two  segmentations  plainly  indicated 
by  breaks  in  the  ventral  musculature,  by  ventral  grooves,  and  by 
lateral  indentations;  two  pairs  of  posterior  processes,  one  dorsal, 
the  other  ventral,  the  latter  usually  half  the  diameter  and  length  of 
the  former,  and  closer  together;  both  pairs  curved  like  parentheses 
marks,  and  the  bases  of  the  dorsal  pair  curved  around  inside  the 
point  of  attachment  as  two  small  knobs,  side  by  side  on  the  median 
line;  no  genital  process;  egg  strings  between  the  two  pairs  of  proc- 
esses and  a  little  longer  than  the  dorsal  pair;  eggs  minute,  arranged 
in  10  or  12  longitudinal  rows,  fuUy  75  eggs  in  the  longest  rows. 

First  antennae  stout,  three^jointed,  unarmed;  second  antennae 
turned  down  across  the  frontal  margin,  the  exopod  minute,  degen- 
erate, and  nearly  fused  with  the  endopod.  First  maxillae  large  and 
stout,  tripartite,  each  ramus  swollen  at  the  base  and  tipped  with  a 
single  spine;  palp  also  swollen,  turned  at  right  angles  to  the  rest  ol 
the  appendage  and  tipped  with  a  single  spine. 

Second  maxillae  sniaJl  and  short,  and  free  to  the  very  tips^  each 
maxilla  ending  in  a  semilunar  attachment  disk;  the  edges  of  the  disks 
are  grown  together,  but  apparently  they  do  not  form  a  single  bulla. 
At  the  base  of  each  maxilla  on  the  dorsal  surface  is  an  oblong  ridge 
or  projection,  which  runs  lengthwise  of  the  appendage  and  contains 
the  maxiUary  gland. 

Maxillipeds  widely  separated,  so  that  all  the  other  mouth  parts  can 
be  seen  between  them  in  ventral  view;  basal  joint  triangular  and 
much  longer  than  wide;  terminal  claw  slender,  and  tipped  with  a 
single  spine  which  shuts  into  a  depression  on  the  inner  margin  of  the 
basal  joint;  no  accessory  spine. 

Color  (preserved  material),  a  rich  golden  yellow. 

Cephalothorax,  6  nun.  long,  1  mm.  wide.  Trunk,  6  dmu.  long,  3 
mm.  wide.  Dorsal  posterior  processes,  8  nmi.  long.  Egg  strings, 
9  mm.  long. 

Specific  characters  of  male. — ^Head  at  an  angle  of  45*^  with  the  body 
axis  and  covered  with  a  well-defined  carapace;  posterior  cephalo- 
thorax contracted  into  a  narrow,  wasplike  waist,  where  it  joins  the 
trunk;  the  latter  ovate,  with  a  pair  of  slender  conical  anal  laminae 
at  the  pointed  posterior  end,  on  the  dorsal  surface.  Ventral  to  the 
anal  laminae  is  the  roimded  genital  process,  which  is  a  little  longer 
and  much  thicker  than  the  laminae. 

First  antennae  stout  and  three-jointed;  second  antennae  biramose, 
the  endopod  tipped  with  a  single  spine,  the  exopod  with  a  minute 
chela.  Mouth  tube  large  and  in  line  with  the  axis  of  the  head;  first 
maxillae  short  and  wide,  Uke  a  hand  with  three  fingers  and  a  thumb, 
each  tipped  with  a  single  spine.  Second  maxillae  large,  widely  sepa- 
rated, each  tipped  with  a  long  curved  claw.    Maxillipeds  close 
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together,  the  basal  joint  much  longer  than  wide,  the  terminal  claw 
sharply  bent. 

Color  the  same  as  that  of  the  female. 

Total  length,  2.25  mm.     Greatest  diameter,  0.5  mm. 

{thynni,  tiie  generic  name  of  the  host.) 

Remarks. — ^This  species  is  one  of  the  largest  of  the  genus,  and  was 
first  described  by  Cuvier,  who  made  it  the  type-species  of  his  new 
genus  BrachieUa,  Since  then  it  has  been  described  or  noticed  by 
almost  every  writer  on  the  parasitic  copepods,  and  always  under  the 
same  name,  with  one  exception.  Miculicich,  supposing  it  to  be  new, 
gave  a  long  account  of  it  with  text  figures  *  and  named  it  Thynniccla 
ziegUri,  This  mistake  he  himself  corrected  in  March,  1905,  in  the 
same  periodical.  But  in  spite  of  the  fact  that  it  is  so  universally 
known,  there  are  still  several  things  in  connection  with  its  structure 
that  need  either  correction  or  further  description.  For  this  reason 
the  above  account  has  been  given,  with  such  figures  as  seemed  nec- 
essary.   The  facts  here  established  are: 

1.  The  body  of  the  female  is  as  fully  segmented  as  that  of  AcJUheres, 
and  the  segmentation  is  similarly  indicated. 

2.  The  head  is  covered  with  a  well-defined  dorsal  carapace. 

3.  The  neck  is  separated  from  the  trunk  by  a  groove  behind  the 
second  maxillae. 

4.  There  is  no  genital  process. 

5.  The  second  antennae  a^-e  biramose,  the  exopod  (ventral  ramus) 
being  rudimentary. 

6.  The  first  maxillae  have  a  palp  at  right  angles  to  the  body  of  the 
appendage. 

7.  The  maxiUipeds  are  widely  separated. 

BRACHIBLLA  GULOSA,  new  spedM. 
Plate  53,  figs.  216  to  220;  plate  54,  figs.  221  to  224. 

Host  and  record  of  specimeTis. — ^Three  lots  of  this  parasite  were  ob- 
tained by  Dr.  Hugh  M.  Smith  from  the  imder  surface  of  the  operculum 
of  the  channel  bass,  Sdenops  oceUatua,  from  the  Center  Market  at 
Washington,  District  of  Columbia.  The  first  lot,  ten  females  and 
two  males,  were  captured  off  Elizabeth  City,  New  Jersey,  and  were 
given  Cat.  No.  43588,  U.S.N.M.  The  second  lot,  eighteen  females 
and  four  males,  were  captured  off  the  North  Carolina  coast,  and  have 
received  Cat.  No.  39578,  U.S.N.M.  The  third  lot,  five  females  and 
one  male,  were  captured  near  Morehead  City,  North  Carolina,  and 
bear  Cat.  No.  39580,  U.S.N.M.  A  single  female  with  attached  male 
has  been  taken  from  the  first  lot  and  given  Cat.  No.  43585,  U.S.N.M., 
as  the  type  of  the  new  species.  Ten  females  and  one  male  were 
taken  off  New  York  City,  September  1,  1901,  by  Mr.  Blackford;  they 

1  Zool.  Adz.  for  Sept.»  1904. 
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have  received  Cat.  No.  39581,  U.S.N.M.  Three  females  were  taken 
at  Woods  Hole,  Massachusetts,  by  the  late  Dr.  M.  T.  Thompson, 
which  have  been  given  Cat.  No.  39591,  U.S.N.M.  Seven  females  and 
one  male  were  taken  off  the  North  Carolina  coast,  and  have  recrived 
Cat.  No.  39573,  U.S.N.M.  The  host  is  the  same  for  all  these  speci- 
mens, the  channel  bass,  Scienops  oceHatus. 

Specific  characters  of  female. — Cephalothorax  stout,  cylindrical,  and 
considerably  longer  than  the  trunk;  head  enlarged  and  covered  with 
a  dark  brown  carapace;  neck  and  second  maxillae  curved  like  a 
sickle;  tnmk  anteriorly  narrowed  into  a  short  neck  where  it  joins  die 
cephalothorax,  posteriorly  inflated  into  a  sphere,  which  is  flattened 
dorso-ventrally;  foiu-  posterior  processes,  two  dorsal  and  two  ventral, 
and  a  genital  process  between  the  two  latter,  short  and  club-shaped; 
the  ventral  posterior  processes  are  straight,  parallel,  and  longer  than 
the  dorsal  pair,  which  arise  a  little  in  front  of  the  posterior  margin 
and  are  curved  like  parentheses  marks;  between  the  two  pairs  are 
the  egg  strings,  which  are  from  one  and  a  half  to  two  and  a  half 
times  the  length  of  the  processes,  and  about  twice  their  diameter; 
^gs  small,  in  from  10  to  12  longitudinal  rows,  about  50  eggs  in  a  row. 

First  antennae  somewhat  swollen  at  the  base  and  three-jointed; 
second  antennae  biramose  and  turned  down  across  the  frontal 
margin,  the  endopod  (dorsal  ramus)  large,  blimtly  rounded,  one- 
jointed,  and  unarmed,  the  exopod  (ventral  ramus)  comparatively 
minute,  two-jointed,  and  terminated  by  a  tuft  of  small  setae. 

Mouth-tube  short,  broad  at  the  base,  and  hardly  reaching  the 
second  antennae;  first  maxillae  bipartite,  palp  one-jointod  and 
tipped  with  a  single  spine.  Second  maxillae  short,  slender,  and 
entirely  separate  as  far  as  the  bulla,  which  is  in  the  shape  of  a  flat- 
tened sphere.  The  glands  at  the  bases  of  these  maxillae  stand  out 
as  prominent  knobs  on  either  side  of  the  neck. 

Maxillipeds  with  a  stout  basal  joint  and  a  slender  terminal  claw 
which  shuts  down  against  a  knob  on  the  inner  margin  of  the  basal 
joint. 

Color  (preserved  material),  a  light  brownish-yellow. 

Cephalothorax,  4.66  mm.  long,  1  mm.  wide.  Trunk,  3.25  mm. 
long,  3.25  mm.  wide,  2  mm.  thick.  Second  maxiUae,  1.50  mm.  long. 
Posterior  processes  (ventral),  3  mm.  long.  Egg  strings,  6  mm.  long, 
0.80  mm.  wide. 

Specific  characters  of  male, — Head  at  an  angle  of  45°  with  the  body 
axis,  and  covered  with  a  distinct  dorsal  carapace;  trunk  with  the  first 
and  second  segments  forming  a  narrow  neck  or  waist,  the  posterior 
portion  narrow  ovate  and  ending  in  a  pair  of  slender  anal  laminae, 
which  are  conical  and  at  right  angles  to  the  trunk  axis.  First  an- 
tennae slender  and  three-jointed;  second  antennae  biramose,  the 
endopod  smoothly  rounded,  the  exopod  with  a  single  spine  at  the 
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outer  comer.  Mouth  tube  projecting  its  entire  length  in  front  of 
the  anterior  margin  of  the  carapace  in  line  with  the  head  axis.  First 
maxillae  tripartite,  palp  tipped  with  a  single  spine;  second  maxillae 
considerably  longer  than  the  maxillipeds  and  tipped  with  powerful 
claws,  which  shut  into  a  socket  on  the  inner  margin  of  the  basal  joint. 

Maxillipeds  short  and  stout  and  tipped  with  a  strong  claw;  genital 
process  distinctly  visible  between  and  partly  behind  the  second 
maxillae,  with  a  fringed  or  fluted  tip. 

Color,  a  whitish-yellow,  lighter  than  the  female. 

Total  length,  1.45  nun.    Greatest  width,  0.65  mm. 

(gvloavs,  gluttonous.) 

Remarks. — In  the  second  lot  of  parasites  mentioned  there  were 
three  yoimg  females,  one  of  them  only  1  mm.  long.  These  females 
had  but  a  single  pair  of  posterior  processes,  the  ventral  ones,  but  in 
the  largest  of  the  three  another  pair  were  just  starting  on  the  dorsal 
surface.  Evidently,  therefore,  the  ventral  pair  are  formed  first  and 
the  dorsal  pair  grow  out  later  to  supplement  them.  The  general 
appearance,  the  arched  neck,  the  distinct  carapace,  the  knoblike 
protrusions  of  the  maxillary  glands,  the  short  and  slander  second 
maxillae,  and  the  arched  dorsal  processes  distinguish  this  species 
from  its  nearest  relatives. 

BRACmSLLA  SLBOAlfS  RkhiafdL 
Plate  54,  figs.  226  to  233;  plate  55,  fig.  234. 
Brackidla  eUgans  Kichiardi,  1880,  p.  151.— Bkian,  1899,  p.  8,  fig.  4. 

Host  and  record  of  specimens. — Five  females  and  a  male  were  ob- 
tained from  the  gill  cavity  of  the  amber  jack,  Seriola  laiandi,  at 
Woods  Hole,  Massachusetts,  by  the  late  Dr.  M.  T.  Thompson,  Sep- 
tember 11,  1901. 

They  have  received  Cat.  No.  39585,  U.S.N.M.,  and  since  no  other 
specimens  are  in  existence  at  the  present  time  they  will  serve  as 
surrogate  types  of  the  species. 

Specific  characters  of  female. — Cephalothorax  short,  flattened  dorso- 
ventrally,  and  about  the  same  length  as  the  second  maxillae;  head 
somewhat  enlarged  and  covered  with  a  dorsal  carapace;  neck  ex- 
tremely short  and  passing  insensibly  into  the  tnmk  without  any  sign 
of  demarcation;  trunk  elongate-triangular,  widest  across  the  pos- 
terior margin,  which  is  almost  squarely  truncated;  two  pairs  of 
posterior  processes  and  a  very  short  and  well  roimded  genital  process; 
ventral  processes  originating  close  to  the  midline,  somewhat  divergent 
and  ciurved  like  parentheses  marks,  and  three-fourths  as  long  as  the 
tnmk;  dorsal  processes  less  than  half  the  length  of  the  ventral, 
originating  close  to  the  lateral  margins,  and  widely  divergent,  in  some 
cases  even  standing  out  at  right  angles  to  the  tnmk  axis;  egg  strings 
about  the  same  length  as  the  trunk;  eggs  minute,  in  6  or  7  longi- 
tudinal rows,  about  30  eggs  in  a  row. 
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tips  overlapping,  the  exopod  (ventral  ramus)  much  smaller  than  tl^ 
endopod  and  indistinctly  two-jointed,  the  endopod  bilobed  at  the  tip 
and  armed  with  tiny  spines. 

Mouth  tube  broad  at  the  base  and  long  enough  to  overlap  the  tips 
of  the  second  antennae.  First  maxillae  bipartite^  P&lp  short  and 
stout  and  armed  with  a  single  spine;  second  maxillae  short,  held  at 
right  angles  to  the  body  axis,  and  separate  to  the  very  tip,  ivhere  they 
are  attached  to  a  large  spherical  bulla;  maxillipeds  with  a  stout  basal 
joint  and  a  slender  terminal  claw,  armed  on  its  inner  margin  near  the 
tip  with  a  secondary  daw;  these  maxiUipeds  are  attached  so  far  for- 
ward that  they  almost  reach  to  the  frontal  margin  of  the  head. 

Color  (preserved  material),  a  dark  yellowish-brown. 

Cephalothorax,  2.15  mm.  long,  2  nmi.  wide,  1.25  mm.  thick*      Sec- 
ond maxillae,  1.75  nun.  long.    Ventral  posterior  proc^ses,  4.33  TriTn 
long.     Egg  strings,  5  mm.  long. 

Specific  characters  of  male. — Cephalothorax  small  and  separated 
from  the  trunk  by  a  short  waist;  head  covered  with  a  dorsal  carapace; 
trunk  spindle-shaped,  ending  posteriorly  in  a  long  conical  genital 
process;  no  anal  laminae.     First  antennae  four-jointed,  joints  sub- 
equal;  second  antennae  biramose,  endoped  well  roimded  and  armed 
with  a  single  spine,  exopod  two-jointed  and  carrying  a  terminal  tuft 
of  setae.     First  maxillae  with  a  two-parted  tip  and  a  small  palp, 
armed  with  a  single  spine;  second  maxillae  remarkably  long  and 
slender,  over  twice  the  length  of  the  maxillipeds,  the  terminal  clavr 
slender,  with  a  bluntly  rounded  pad  at  its  base.    Maxillipeds  triangu- 
lar and  stout. 

Color,  the  same  as  that  of  the  female. 

Total  length,  1.35  mm.     Greatest  width,  0.35  mm. 

(elegans,  elegant  or  neat  in  appearance.) 

Eemarlcs. — This  species  was  first  named  by  Richiardi  without  any 
description  or  figure.  It  was  afterwards  identified  by  Brian,  who  de- 
scribed the  female  briefly  and  illustrated  it  with  a  single  text  figure. 
There  is  no  doubt  that  these  Woods  Hole  specimens  belong  to  the 
same  species  that  Brian  figured;  whether  they  are  identical  with 
Richiardi's  named  species  can  not,  of  course,  be  determined  with  cer- 
tainty, but,  since  Brian's  and  Richiardi's  specimens  came  from  the 
same  locality  and  host,  there  is  a  strong  presumption  that  they  are 
identical.  A  full  description,  with  figures  of  both  sexes,  is  here  pub- 
lished for  the  first  time. 

The  species  closely  resembles  Heller's  B.  insidiosck,  but  differs  in 
several  important  particulars,  notably  in  the  relative  lengths  of  the 
two  pairs  of  posterior  processes,  in  the  bilobed  exopod  of  the  second 
antennae,  and  in  the  position  of  the  maxillipeds  relative  to  the  other 
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mouth  parts.  The  manuscript  notes  and  sketches  of  Dr.  M.  T. 
Thompson  have  been  of  great  service  in  making  out  the  foregoing 
description. 

BRACmSLLA  BOTRATA,  new  ^edet. 
Plate  54,  fig.  225,  plate  55,  figs.  235  to  238. 

Host  and  record  of  specimens. — Four  adult  females  with  egg  strings 
were  obtained  by  Dr.  M.  T.'  Thompson  from  the  gills  of  the  tilefish, 
Lopholatilus  chamdeonticeps,  off  Woods  Hole,  Massachusetts.  Three 
of  them  are  numbered  39594,  U.S.N.M.,  and  become  paratypes;  the 
fourth  is  made  the  type  of  the  new  species  with  the  number  43559| 
U.S.N.M.  A  single  rather  poor  specimen  was  obtained  from  the 
same  host  and  locality  by  the  present  author,  and  has  been  numbered 
39589,  U.S.N.M. 

Specific  characters  of  female, — Cephalothorax  short  and  very  thick- 
set, and  curved  so  that  the  axis  of  the  head  is  at  right  angles  to  the 
{runk;  a  small  dorsal  carapace;  groove  separating  the  cephalo- 
thorax from  the  trunk  obscure;  trunk  flattened  dorso-ventrally,  a 
little  longer  than  wide,  narrowed  anteriorly  and  obliquely  truncated 
(mitered)  posteriorly;  genital  process  on  the  ventral  surface  with  a 
laminate  posterior  process  on  either  side  of  it;  egg  strings  cylindrical 
and  as  long  as  the  entire  parasite;  eggs  arranged  in  6  longitudinal 
rows,  about  25  in  a  row. 

First  antennae  three-jointed,  the  basal  joint  much  stouter  than  the 
others,  the  terminal  joint  tipped  with  three  stout  setae. 

Second  antennae  turned  down  squarely  across  the  frontal  mai^n, 
the  exopod  (ventral)  much  smaller  than  the  endopod,  two-jointed  and 
tipped  with  two  short  spines,  the  endopod  rounded  and  unarmed. 
First  maxillae  slender  and  tipped  with  two  long  spines  and  a  shorter 
one  on  the  outer  mai^in;  palp  short  and  stout  and  tipped  with  two 
spines.  Second  maxillae  short,  about  the  same  diameter  throughout, 
and  separate  to  the  very  end,  where  they  are  joined  to  a  shortr- 
stenmied,  button-shaped  bulla.  MaxilUpeds  with  a  stout  basal  joint 
and  a  slender  terminal  claw,  carrying  an  accessory  spine  on  its  inner 
margin  near  the  tip. 

Color  (preserved  material),  a  uniform  brownish-yellow. 

Total  length,  excluding  e^  strings,  6  mm.  Cephalothorax  2.35 
mm.  long,  1.15  nmi.  wide.  Second  maxillae,  1.16  mm.  long.  Egg 
strings,  5  mm.  long. 

(mitratus,  mitred  or  cut  oflf  diagonally,  alluding  to  the  posterior 
margin  of  the  tnmk.) 

Male. — ^Unknown. 

BemarTes. — ^This  species  may  be  readily  distinguished  by  the  short 
and  very  thick  neck,  by  the  laminate  posterior  processes,  and  by  the 
obUque  truncation  of  the  posterior  part  of  the  trunk.  Here,  again, 
the  notes  and  sketches  of  Doctor  Thompson  have  been  of  great  value 
to  the  present  author. 
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BRACHIELLA  PINOUIS,  Hi 
Plate  55,  figs.  239  to  244;  plate  56,  Gg,  245. 

Host  and  record  of  specimens. — ^Two  adult  females  with  egg  strings, 
one  young  female  and  a  male  of  this  species  were  taken  from  the 
mouth  of  Antimofa  viola  by  the  Bureau  of  Fisheries  steamer  AUxUrosi 
in  1883  in  the  middle  Atlantic  south  of  Newfoimdland.  The  better 
of  the  adult  females  has  received  Cat.  No.  43540,  U.S.N.M.  and  is 
made  the  species  type;  the  others  become  paratypes  and  have  been 
given  Cat.  No.  8341,  U.S.N.M. 

Specific  characters  of  female. — Cephalo  thorax    short,    stocky,    and 
cylindrical,  not  flattened;  head  enlarged  a  little  and  covered  with  a 
dorsal  carapace;  neck  separated  from  the  trunk  dorsally  by  a  well- 
defined  groove;  trunk  ovate  and  smooth,  without  ridges  or  pits;  two 
small  posterior  processes,  close  together  on  the  ventral  surface  and 
about  one- third  as  long  as  the  egg  strings;  no  genital  process;  egg 
strings  stout  and  a  Httle  longer  than  the  trunk;  eggs  small,  arranged 
in  twelve  longitudinal  rows,  about  30  eggs  in  the  longest  rows.     First 
antennae  three-jointed  and  tapered  regularly  from  base  to  tip;  second 
antennae  biramose  and  turned  down  squarely  across  the  frontal 
margin,  the  exopod  (ventral)  very  small  and  two-jointed.     Mouth- 
tube  wide  and  long,  reaching  the  tips  of  the  second  antennae.     First 
maxillae  three-partite,   the  outer  ramus  much  smaller  than   the 
others,  the  palp  slender  and  tipped  with  a  single  seta.     Second 
maxillae  sliort  and  stocky,  entirely  separate  to  the  tips  in  the  young 
female,  but  more  or  less  fused  in  the  adults;  bulla  button-shaped. 

Maxillipeds  largo  and  standing  out  prominently  from  the  head, 
terminal  claw  stout,  but  only  half  the  length  of  the  basal  joint,  with 
an  accessory  claw  on  the  inner  margin. 

Color  (preserved  material),  a  brownish-yellow. 

Cephalothorax,  4.5  mm.  long,  1  mm.  wide.  Trunk,  5  mm.  long, 
without  the  posterior  processes,  3.25  mm.  wide,  3  mm.  thick.  Egg 
strings,  6.  mm.  long,  1.40  mm.  in  diameter. 

Specific  characters  of  male. — Cephalothorax  at  an  angle  of  45®  with 
the  axis  of  the  trunk;  head  covered  with  a  dorsal  carapace;  waist  only 
a  groove  dorsally;  trunk  spindle-shaped  and  curved  so  that  the 
conical  anal  laminae  point  ventrally. 

First  antennae  slender  and  three-jointed;  endopod  of  second  pair 
bent  over  backward  nearly  at  right  angles,  exopod  ending  in  a  chela. 
First  maxillae  like  those  of  the  female;  second  maxillae  slender  and 
very  much  longer  than  the  maxiUipeds;  the  latter  triangular  and 
rather  small,  but  armed  with  a  powerful  claw. 

Color  (preserved  material),  yellowish-white. 

Total  length,  1.15  mm.     Greatest  diameter,  0.5  mm. 

(pinguis,  stocky  or  plump.) 
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Remarks. — This  new  species  from  one  of  the  deep-water  fishes  may 
be  recognized  by  its  generally  plimip  appearance,  by  the  well  defined 
dorsal  carapace  of  the  female,  and  by  the  two  long  and  slender  ventral 
processes.  .The  pecuUar  characters  in  the  male  are  the  short  and 
plimip  body,  the  small  carapace,  and  the  folding  of  the  endopod  of  the 
second  antennae. 

BRACHIBLLA  NITmA,  new  ipedes. 
Plate  56,  figs.  246  to  248. 

Host  and  record  of  specimens* — ^A  single  adult  female  with  egg 
strings  was  obtained  by  the  Bureau  of  Fisheries  steamer  Albatross 
from  the  mouth  of  AJhairossia  pedoralis,  at  station  5015  in  the 
northern  Pacific  in  1906.  The  specimen  was  perfectly  preserved  and 
easily  determined  to  be  a  new  species;  it  becomes  the  species  type  and 
has  received  Cat.  No.  43584,  U.S.N.M. 

Specific  characters  of  female. — Cephalothorax  slender,  flattened 
dorso-ventrally,  and  as  long  as  the  trunk;  head  enlarged  and  covered 
with  a  dorsal  carapace;  neck  grooved  in  several  places  as  though 
jointed;  trunk  a  flattened  sphere,  with  a  smooth  and  evenly  curved 
surface;  two  short  posterior  processes,  close  together  on  the  ventral 
surface,  and  two-fifths  as  long  as  the  trunk;  egg  strings  over  twice  the 
length,  of  the  trunk  and  stout;  e^s  in  10  or  12  longitudinal  rows, 
about  45  in  the  longest  rows;  no  genital  process.  First  antennae 
three-jointed,  the  basal  joint  much  enlarged;  second  antennae  birar- 
mose  and  turned  down  squarely  across  the  frontal  margin,  the  exopod 
two-jointed  and  reaching  the  tip  of  the  endopod.  Mouth  tube  short 
and  narrow  at  the  tip,  not  reaching  the  second  antennae.  First 
maxillae  tripartite,  the  palp  short  and  armed  with  a  single  seta. 

Second  maxillae  slender,  longer  than  the  cephalothorax,  and  sepa- 
rate for  their  entire  length;  buUa  small  and  mushroom-shaped. 

Maxillipeds  some  distance  behind  the  mouth-tube,  rather  slender, 
but  standing  out  prominently  from  the  head,  with  a  short  terminal 
claw,  whose  inner  margin  carries  a  series  of  minute  teeth. 

Color  (preserved  material),  white. 

Cephalothorax,  4  nmi.  long,  0,5  mm.  wide.  Trunk,  3.80  mm.  long, 
3.75  nmi.  wide,  2.5  mm.  thick.  Egg  strings,  8  mm.  long,  1  mm.  in 
diameter. 

(nitid'uSy  dapper,  neat.) 

Male. — ^Unknown. 

Remarks. — This  is  a  peculiarly  neat  and  clean  looking  species  and 
may  be  recognized  by  the  prominent  maxillipeds,  by  the  long  and 
slender  second  maxillae,  and  by  the  exceptionally  long  egg  strings. 
In  the  second  antennae  also  there  is  a  great  difference  in  size  between 
the  two  rami. 
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BRACHIBLLA  APPBNDICULOSA  (Kx0ftt). 
AnchoreUa  appendiculo$a  Kr0tbr,  1863,  p.  306,  pi.  16,  fig.  6,  a  to  c 

Host  arid  record  of  spedmena. — Bjr0yer  took  a  single  specimen  of  tliis 
species  in  April,  1853,  at  New  Orleans,  Louisiana,  from  the  gills  of  a 
fish,  ''a  Corvina  or  possibly  a  PageUus,  because  I  have  no  certain 
recollection  of  it  and  made  no  written  notes." 

Specific  characters  of  fenude. — Cephalo thorax  longer  than  the  taiink 
and  made  up  of  two  parts,  an  elongated  head  covered  with  a  brown 
carapace,  and  a  thick,  wrinkled  neck;  trunk  thick  and  broad,  obeor- 
date  in  outline;  four  cylindrical  posterior  processes,  the  dorsal  pair 
somewhat  smaller  than  the  ventral  and  farther  apart,  the  ventral  pair 
nearer  together  and  longer  than  the  trunk;  genital  process  short  and 
nearer  the  dorsal  surface;  egg  strings  large  and  a  Uttle  longer  than  the 
processes. 

Second  antennae  biramose,  turned  down  across  the  frontal  margin, 
the  posterior  or  ventral  ramus  a  little  smaller  and  apparantly  three- 
jointed.  First  antennae  close  to  the  mouth-tube  near  its  base,  two- 
jointed,  the  joints  standing  almost  at  a  right  angle  to  each  other. 
Second  maxillae  three-fifths  as  long  as  the  cephalothorax,  situated  at 
the  posterior  end  of  the  neck,  close  to  the  trunk.  Each  maxilla  is 
broad  at  the  base  and  pointed  toward  the  tip,  where  it  is  attached  to  a 
small,  spherical  bulla. 

MaxiUipeds  large  and  prominent,  the  basal  joint  armed  on  the  inner 
margin  with  roughened  knobs  and  spines,  the  terminal  claw  with  an 
accessory  spine  on  the  inner  margin  near  the  base. 

Color,  milk-white. 

Total  length,  8.75  mm.  Cephalothorax,  4.85  mm.  long.  Trunk, 
3.90  nun.  long.    Posterior  processes,  4.25  mm.  long, 

{appendicfuJ/osaj  with  many  small  appendages). 

RemarTes. — Tins  species  has  never  been  seen  by  any  investigator 
other  than  Kr0yer,  but  his  description  and  figures  are  sufficient  to 
establish  the  validity  of  the  species,  and  since  it  was  obtained  at  New 
Orleans  it  must  be  included  in  our  North  American  forms. 

There  is  good  hope  that  it  may  be  rediscovered  when  the  fish  of  that 
locaUty  are  more  carefully  examined. 

BRACmSLLA  GRACnJS  WUmo. 
BrackieUa  gracUis  WasoN,  1908,  p.  464,  pi.  77. 

Host  and  record  of  specimens. — Both  sexes  and  several  develop- 
mental stages  were  taken  by  Dr.  J.  F.  McClendon  from  the  mouth  of 
the  white  sea  bass,  Cynoscion  nobUis,  at  La  JoUa,  California. 

These  were  made  the  types  of  the  species  and  were  given  Cat.  No. 
38577,  U.S.N.M. 

RemarTes. — ^Thia  species  was  fully  described  and  figured  in  the  refer- 
ence given  above.     It  may  be  recognized  by  the  length  and  slender- 


Digitized  by  VjOOQIC 


HO.  2068.    NORTH  AMERICAN  PARASITIC  C0PEP0D8— WILSON.  713 

ness  of  the  second  maxillipeds,  by  the  fact  that  they  are  held  together 
for  their  entire  length  without  being  actually  fused,  and  by  the  long 
genital  process. 

PARABRACHIELLA,  new  genus. 

Generic  characters  of  female. — Of  large  size  (14  to  17  mm.  long); 
cephalothorax  of  medium  length  and  separated  from  the  trunk  by  a 
well-defined  groove,  cylindrical  and  flexuose;  a  more  or  less  distinct 
carapace  on  the  head;  tnmk  also  cylindrical,  somewhat  flattened 
dorso-ventrally,  without  pits  or  grooves;  one  or  two  pairs  of  posterior 
processes  and  a  minute  genital  process. 

First  antennae  four-jointed;  second  antennae  biramose,  the  exopod 
with  two  segments;  first  maxillae  bipartite,  the  palp  with  two  tiny 
spines;  second  maxillae  united  only  at  the  tips;  maxillipeds  of  the 
usual  form,  the  terminal  claw  with  two  accessory  spines  on  the  inner 
margin. 

Generic  characters  of  male. — Head  at  right  angles  with  the  rest  of 
the  body,  but  so  thoroughly  fused  as  to  show  no  trace  of  separation 
or  segmentation;  no  dorsal  carapace;  body  strongly  inflated,  the 
dorsal  siuiace  a  semicircle,  the  ventral  surface  nearly  straight, 
tapering  posteriorly  and  terminating  in  two  small  anal  laminae  at 
right  angles  to  the  body  axis. 

First  antennae  three-jointed;  second  antennae  biramose,  the  rami 
reduced  to  mere  knobs;  first  maxillae  tripartite;  second  maxillae  and 
maxillipeds  relatively  very  small,  close  together,  and  removed  a  little 
from  the  base  of  the  mouth  tube. 

Type. — Parabrachiella  rostrata  (BrachieUa  rostrata  Kr0yer). 

(ParalmichieUa,  11  a  pa,  near  and  BmchieHa.) 

RemarTcs. — This  genus  includes  at  present  only  two  species,  rostrata^ 
originally  described  by  Kr0yer  in  1837  from  halibut  taken  at  Kattegat, 
and  insidiosa,  described  by  Heller  in  1866  from  a  Gadus  species  in 
the  Mediterranean.  The  former  has  been  noted  by  numerous  writers 
as  found  on  the  halibut  along  the  coasts  of  Scandinavia,  Scotland, 
and  eastern  North  America.  The  latter  has  also  been  foimd  in 
various  portions  of  the  Mediterranean  and  around  the  British  Isles, 
chiefly  upon  hake,  Merlucdus  vulgaris. 

The  female  of  the  genus  may  be  recognized  by  its  large  size,  by  the 
groove  between  the  cephalothorax  and  tnmk,  by  the  absence  of  pits 
and  grooves,  and  by  the  short  posterior  processes. 

The  male  is  distinguished  by  the  angulation  of  the  head,  and  by 
the  fact  that  the  body  is  neither  segmented  nor  constricted. 

TABLE  OF  SPECIES. 

1.  Only  one  pair  of  posterior  processes rostnUa  (Er^yer),  1837,  p.  714. 

1.  Two  pairs  of  posterior  processes tnncfioia  (Heller),  1865. 
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PARABRACHIBLLA  R08TRATA  (Ki^fcr). 

Plate  28,  fig.  O;  plate  56,  figs.  249  to  255. 

BradneUa  roitraia  Kk0tkr,  1837,  p.  207,  pi.  2,  fig.  1.— T.  Scott,  1900.  p.  174,  pi.  8. 
figs.  38  and  39. 

Host  and  record  of  specimens. — ^The  United  States  National  Museum 
collection  includes  two  lots  of  this  species;  the  first,  three  females, 
was  taken  from  halibut  near  Shetland  and  was  sent  by  Rev.  A.  M. 
Norman,  of  England,  m  1884;  they  bear  Cat.  No.  8343,  U.SJI3L 
The  second  lot  of  four  adult  females  with  egg  strings  was  obtained 
from  halibut  on  the  Greorges  Banks  by  a  Gloucester  fishing  ve^el  in 
1883,  and  bears  Cat.  No.  6212,  U.S.N.M. 

Spedjic  characters  of  female, — Cephalothorax  as  long  as  the  trunk, 
cylindrical,  not  flattened,  and  distinctly  separated  from  the  trunk  by 
a  groove  behind  the  second  maxillae;  head  not  enlarged,  but  covered 
with  a  dorsal  carapace  which  is  squarely  truncated  anteriorly;  neck 
about  the  same  diameter  throughout;  trunk  strongly  flattened  dorso- 
ventrally,  four  times  the  width  but  only  twice  the  thickness  of  the 
neck;  two  minute  conical  posterior  processes  on  the  ventral  surface 
close  to  the  midline;  egg  strings  one-half  longer  than  the  trunk  and 
narrow;  eggs  in  10  longitudinal  rows,  about  40  in  the  longest  rows. 

First  antennae  indistinctly  four-jointed,  with  an  enlarged  base; 
second  antennae  biramose  and  turned  down  squarely  across  the 
frontal  margin,  the  endopod  (dorsal  ramus)  one-jointed  with  a  few 
minute  spines,  the  exopod  (ventral  ramus)  two-jointed  and  unarmed. 

First  maxillae  bipartite  with  a  small  palp;  second  maxillae  cylin^ 
drical,  tapering  toward  the  tips,  where  they  are  joined  by  a  club- 
shaped  bulla.  Maxillipeds  with  a  stout  basal  joint  and  a  slender 
terminal  claw;  the  latter  is  arched  dorsally,  straight  ventrally,  and  is 
reinforced  on  the  inner  margin  near  the  tip  by  two  secondary  spines. 

Color  (preserved  material),  a  brownish-yeUow, 

Cephalothorax,  6  mm.  long,  1.25  mm.  in  diameter.  Trunk,  6.5 
mm.  long,  4  nma.  wide,  and  2.30  mm.  thick.  Egg  strings,  8.50  nun. 
long,  1.25  mm.  in  diameter. 

Specific  characters  of  male, — ^Axis  of  head  at  right  angles  to  that  of 
the  body,  the  two  thoroughly  fused,  strongly  inflated,  and  without 
any  traces  of  separation  or  segmentation;  trunk  convex  dorsally> 
flattened  ventrally,  and  tapered  posteriorly  where  it  ends  in  two- 
minute  anal  laminae,  directed  diagonally  backward  and  ventrally. 

First  antennae  slender  and  three-jointed;  second  antennae  bira- 
mose, both  rami  reduced  to  mere  knobs. 

First  maxillae  tripartite,  the  palp  minute  and  ending  in  a  single 
spine;  second  maxillae  slender  but  no  longer  than  the  maxillipeds; 
tiie  latter  a  little  stouter  and  with  a  stronger  terminal  claw. 

Color  like  that  of  the  female. 
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Total  length,  2  mm.    Greatest  diameter,  1  mm. 

(rostrata,  furnished  with  a  rostrum  or  beak.) 

Remarks. — ^This  species  is  apparently  common  upon  the  halibut  of 
the  northern  Atlantic  wherever  they  are  captured.  It  is  sufficiently 
distinguished  by  the  characteristics  given  imder  the  genus.  Atten- 
tion is  particularly  called  to  the  strong  contrast  between  the  males 
of  this  genus  and  BrachieUa  in  their  general  bodily  appearance  as 
well  as  in  the  details  of  the  appendages. 

EPIBRACHIELLA,  new  genus. 

Generic  characters  of  female. — Of  mediimi  size  (10  mm.  long); 
cephalothorax  cylindrical  and  about  the  same  length  as  the  trimk, 
separated  from  the  latter  by  a  distinct  groove ;  tnmk  strongly  flattened 
dorso-ventrally  and  without  pits  or  grooves;  six  short  and  pointed 
posterior  processes,  all  about  the  same  length;  no  genital  process; 
e^  strings  much  longer  and  stouter  than  the  processes. 

First  antennae  four-jointed,  the  basal  joint  much  inflated;  second 
antennae  biramose  and  turned  down  across  the  frontal  margin. 
First  maxillae  bipartite,  the  palp  with  two  minute  spines;  second 
maxillae  of  varying  length  and  branched  at  or  near  their  center. 
Maxillipeds  with  a  stout  basal  joint,  armed  on  its  inner  margin  with 
spines  and  setae,  the  terminal  claw  with  an  accessory  spine  and  a 
row  of  saw  teeth. 

Generic  characters  of  male. — Head  and  body  in  the  same  line  and 
separated  by  a  well-defined  groove;  no  dorsal  carapace;  trunk  a 
little  wider  than  the  cephalothorax  and  distinctly  segmented,  taper- 
ing posteriorly  to  two  blimtly  rounded  anal  laminae. 

Second  maxillae  larger  than  the  maxillipeds,  the  two  attached  to 
the  center  of  the  cephalothorax,  close  behind  the  other  mouth  parts; 
no  data  with  reference  to  the  antennae  or  maxillae. 

Type. — Epiirachiella  impvdica  (BrachieUa  impudica  Nordmann.) 

{EpihrachieUa,  bti  close  to,  and  BrachieUa.) 

RemarTcs. — At  present  this  genus  includes  but  the  single  species 
impudica,  which  was  well  described  and  figured  by  Nordmann  in 
1832.   ' 

Since  then  it  has  been  noticed  by  various  other  investigators  up 
to  1899  when  Bassett-Smith  tried  to  change  the  species  from  the 
genus  Bra^chieUa  to  Thysanote.  In  this  he  was  followed  by  T.  and  A. 
Scott  (1900,  1902,  1904,  and  1913).  But  if  we  compare  the  females 
we  find  in  the  present  genus  a  total  absence  of  the  fimbriate  proc- 
esses, which  are  the  chief  characteristics  of  Thysanote,  a  very  dif- 
ferent cephalothorax,  and  nimierous  distinctions  in  the  detail  of  the 
antennae  and  mouth  parts.  The  males  are  even  more  unlike  than 
the  females  in  the  separation  of  the  cephalothorax  and  trunk  and  in 
the  s^mentation  of  the  latter  (see  pi.  26,  fig.  F.). 
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PROBRACHIELLAy  new  genus. 

Generic  charaden  cf  female. — Cephalothorax  neaiij  in  line  with 
the  tnink  and  arched;  head  covered  with  a  dorsal  carapace;  tnmk 
sabquadiilateral,  a  Etde  narrowed  anterioiij,  separated  from  the 
cephalothorax  by  a  well-defined  groove;  four  pairs  of  posterior  proc- 
esses, one  pair  at  the  ventral,  another  at  the  dorsal,  posterior  comers, 
a  third  pair  partly  fused  on  the  dorsal  midline,  and  a  fourth  pair  just 
outside  the  third  and  fused  with  them  at  their  base;  no  abdomen,  anal 
laminae,  or  genital  process;  egg  strings  short  and  spherical,  first 
antennae  indistinctly  three-jomted;  second  antennae  a  flattened 
lamella,  biramose  at  the  tip  but  with  the  rami  unsegmented  and 
unarmed.  First  maxillae  tripartite,  without  a  palp;  second  maxillae 
very  short  and  completely  fused;  maxiUipeds  with  swollen  basal 
joints  and  weak  terminal  claws. 

Generic  characters  of  male. — Cephalothorax  at  right  angles  to  the 
trunk  axis  and  separated  from  the  trunk  by  a  slight  constriction;  no 
dorsal  carapace;  trunk  cone-shaped,  somewhat  flattened  ventrally; 
no  anal  laminae.  First  antennae  three-jointed;  second  antennae 
uniramose,  indistinctly  segmented,  tipped  with  a  daw  and  a  corru- 
gated knob.  First  maxillae  like  those  of  the  female;  second  maxillae 
and  maxiUipeds  about  the  same  size  and  armed  with  powerful  chelate 
claws  (see  pi.  28,  fig.  R.). 

Type. — ProbrachieUa  anserina  (BrachieUa  anserina  Wilson). 

(ProhrachielUij  the  prefix  Ilpb  and  BrachieUa.) 

RemarJcs. — The  female  is  readily  distinguished  by  the  eight  posterior 
processes  and  the  spherical  egg  strings,  neither  character  being  foimd 
anywhere  else  in  the  entire  family.  In  the  male  the  turning  of  the 
cephalothorax  at  right  angles  to  the  trunk  axis,  and  the  general  squat 
appearance  of  the  body,  the  uniramose  second  antennae,  and  the 
chelate  second  maxillae  and  maxiUipeds  are  the. chief  character- 
istics. This  is  an  arctic  species  and  may  be  far  more  common  than 
the  single  lot  of  specimens  would  indicate.  The  fish  around  Bering 
Straits  have  hardly  been  examined  at  aU  for  parasites;  when  they  are, 
it  is  possible  that  this  species  will  be  found  more  abundantly. 

When  first  described^  this  species  was  placed  in  the  genus  BrachieUa, 
but  when  the  characters  of  that  genus  were  definitely  established  this 
species  differed  in  so  many  particulars  that  it  was  necessary  to  estab- 
lish a  new  genus  for  it.  At  present  the  generic  and  specific  characters 
are  the  same. 

EUBRACHIELLA,  new  genus. 

Generic  characters  of  female. — Cephalothorax  about  the  same  length 
as  the  trunk,  inclined  a  Uttle  forward  or  nearly  in  the  same  line;  no 
dorsal  carapace;  trunk  stout  and  short  and  separated  from  the 

iProo.  U.  S.  Nat  Ifus.,  voL 35,  p.  467. 
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cephalothorax  by  a  distinct  groove;  no  abdomen,  anal  laminae,  or 
posterior  processes;  genital  process  so  rudimentary  as  to  be  scarcely 
visible;  egg  strings  cylindrical  and  plump. 

First  antennae  three-jointed;  second  antennae  biramose,  both 
rami  unsegmented,  and  unarmed.  First  maxillae  tripartite,  the 
palp  with  one  spine;  second  maxiUae  short  and  stout,  entirely  sep- 
arate and  each  maxilla  attached  separately  to  the  host,  or  to  a  com- 
mon buUa.  Maxillipeds  with  a  swollen  basal  joint,  which  is  unarmed, 
and  a  slender  terminal  claw. 

Generic  characters  of  male. — Cephalothorax  longer  than  the  trunk 
and  the  two  separated  by  a  distinct  constriction;  head  covered  with 
a  dorsal  carapace;  trunk  bent  in  a  half  circle  so  that  the  posterior 
end  points  toward  the  head;  no  anal  laminae  or  traces  of  segmenta- 
tion. First  antennae  three-jointed;  second  antennae  uniramose, 
tipped  with  a  curved  claw.  First  maxillae  bipartite,  without  a  palp; 
second  maxillae  a  little  larger  than  the  maxillipeds,  both  tipped  with 
stout  claws.     (See  pi.  28,  fig.  P.)  * 

Type. — EvirachieUa  antarcHca  (BracMeUa  arUarctica  Quidor). 

{EvbrcLcTiidUif  Ed  and  BracMeUa.) 

Remarks. — ^This  genus  is  distinguished  by  the  fact  that  the  female 
has  no  posterior  processes,  the  rami  of  the  second  antennae  are  un- 
s^mented,  and  the  second  maxillae  are  either  entirely  separate  or 
are  separately  attached  to  a  common  bulla.  The  male  differs  even 
more,  and  shows  a  condition  about  half  way  between  a  typical 
BmchieUa  male  and  that  foimd  in  the  genus  ClaveUa  and  its  near 
relatives.  The  body  has  been  folded  upon  itself  until  the  posterior 
end  of  the  trunk  points  as  directly  forward  as  in  ClaveUodes,  but  there 
has  been  no  fusion,  and  the  trunk  is  clearly  differentiated  from  the 
cephalothorax;  and  according  to  Quidor  the  second  antennae  are 
luiiramose  and  terminate  in  a  prehensile  claw.  The  genus  includes 
two  species,  both  obtained  in  the  antarctic  by  the  French  expedi- 
tions imder  the  command  of  Jean  Charcot. 

TABLE  OF  SPECIES. 

1.  Trunk  quadrilateral,  first  maxillae  tripartite arUarctica  (Quidor),  1906. 

1.  Trunk  obcordate,  first  maxillae  bipartite gaini  (Quidor),  1912. 
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EXPLANATION  OF  PLATES. 

Plate  25. 

Male  genus  types. 

Fig,  A,  Aditherea  ambloplitis.  Fig.  B.  i>maeopo<iSa  &ufi8oaZi0  (after  Eane).  Ilg.O. 
Brachiella  thynni.    Fig.  D.  Lemaeopodina  relata. 

Plate  26. 

Male  genus  types. 

Fig.  E.  CktveUisa  cordata.  Fig.  F.  EpibrachUlla  impvdica  (after  Nordmann). 
Fig.  G.  Tkysanote  longimana.  Fig.  H.  Tkydanotella  muUifimbriata  (after  Bassett- 
Smith).    Fig.  I.  Charopinus  dentatus. 

Plate  27. 

Male  genus  types. 

Fig,  J .  Naobranchia  Kzae.  Fig.K,  Clavellopsislaciniata,  Fig.L,  ClaveUodesruffosa 
Fig.  M.  Clawlla  uncmata. 

Plate  28. 

Male  genus  typeB, 

Fig.  N.  Vanbenedmia  hr0geri  (after  Olsson).  Fig.  0.  Parabrachiella  rostrata.  Fig. 
P.  EubradiieUa  antarctica  (after  Quidor).    Fig.  R.  Probrachiella  (mserina, 

Plate  29. 

Females  of  Salmincola  califomiensis  and  8.  salmonea. 

Fig.  16,  dorsal  view,  8.  californienm  (after  Dana).  Fig.  17,  side  view.  Fig.  18, 
side  view,  8.  salmonea.  Fig.  19,  dorsal  view  of  head.  Fig.  20,  side  view,  showing 
first  {a})  and  second  (a')  antennae,  and  first  maxilla  (mz^).  Fig.  21,  maxilliped. 
Fig.  22,  genital  process  enlarged,  showing  spermatophores  («)  in  position.  Fig.  22a, 
first  antenna.    Fig.  225,  second  antenna.    Fig.  22c,  mandible.    Fig.  22(/,  first  maxilla. 

Plate  30. 

Females  of  8almincola  siscowet  and  8.  edwardm. 

Fig.  23,  side  view,  8.  siscowet.  Fig.  24,  dorsal  view  of  head.  Fig.  25,  second  an- 
tenna. Fig.  26,  mandible.  Fig.  27,  first  maxilla.  Fig.  28,  maxilliped.  Fig.  29, 
papilla  of  maxilliped  enlarged.  Fig.  30,  side  view,  8.  edwardsii.  Fig.  31,  dorsal 
view  of  head.  Fig.  32,  second  antenna.  Fig.  33,  mandible.  Fig.  34,  first  maxilla. 
Fig.  35,  maxilliped. 
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Platb  31. 

Females  of  Salminoola  oquasmf  8.  hteatUiculata  and  S.  faleulaia. 

Fig.  36,  side  view,  8.  oquoim.  Fig.  37,  dorsal  view  of  head.  Fig.  38,  second  an- 
tenna. Fig.  39,  first  maxilla.  Fig.  40,  maxilliped.  Fig.  41,  side  view,  8.  bianJkU' 
lata.  Fig.  42,  dorsal  view  of  head.  Fig.  43,  side  view,  ^./oteutoto.  Fig.  44,  donal 
view  of  head  (inverted). 

Plate  32. 

Females  of  8almincola  thymalli,  8.  inermiif  and  8.  beani. 

Fig.  45,  side  view,  8.  thymalU,  Fig.  46,  dorsal  view  of  head.  Fig.  47,  Bide  view, 
8,  inermii.  Fig.  48,  dorsal  view  of  head.  Fig.  49,  first  antenna.  Fig.  60,  second 
antenna.  Fig.  51,  first  maxilla.  Fig.  52,  side  view,  8.  beani.  Fig.  53,  dorsal  view 
of  head. 

Plate  33. 

Females  of  8almincola  oarpenUri  and  8.  gibber. 

Fig.  54,  side  view,  8.  earpenUri.  Fig.  55,  dorsal  view  of  head.  Fig.  66,  second 
antenna.  Fig.  57,  mandible.  Fig.  58,  first  maxilla.  Fig.  59,  maxilliped.  Fig.  00, 
side  view,  yoimg  female,  showing  genital  process.  Fig.  61,  side  view,  S.  gibber.  Fig. 
62,  dorsal  view  of  head. 

Plate  34. 

Females  of  Acktheres  corpulentui  and  A.  micropteri. 

Fig.  63,  dorsal  view,  A.  corpulentus  (after  Kellicott).  Fig.  64,  dofsal  view,  A. 
micropteri.  Fig.  65,  ventral  view  of  antennae  and  mouth  parts;  a^  and  a\  finrt 
and  second  antennae;  mx,  first  maxilla;  mxp,  maxilliped.  Fig.  66,  first  antenna, 
enlarged.    Fig.  67,  mandible. 

Plate  36. 

Fomales  of  Acktheres  micropteri  and  A.  lacae . 

Fig.  68,  side  view,  A.  micropteri.  Fig.  69,  dorsal  view  of  head.  Fig.  70,  side  view, 
A.  lacae.  Fig.  71,  dorsal  view  of  head.  Fig.  72,  moulli  tube,  first  and  second  an- 
tonnae  and  first  maxilla.    Fig.  73,  second  antenna,  side  view.    Fig.  74,  maxilliped. 

Plate  36. 

Female  of  Acktheres  coregoni  and  male  of  A.  ambloplitis. 

Fig.  75,  side  view,  A.  coregoni.  Fig.  76,  dorsal  view  of  head.  Fig.  77,  side  view 
of  antennao  and  mouth  parte,  enlarged.  Fig.  78,  second  antenna.  Fig.  79,  maxil- 
liped. Fig.  80,  ventral  view  of  posterior  trunk,  showing  small  abdomen.  Fig.  81, 
side  view,  A.  ambloplitis.  Fig.  82,  first  and  second  antennao  and  mouth  tube.  Fig. 
83,  second  antennao  from  inner  sido.    Fig.  84,  first  maxilla.    Fig.  85,  maxillipeds. 

Plate  37. 

Female  of  Acktheres  ambloplitis. 

Fig.  86,  dorsal  view.  Fig.  87,  side  view.  Fig.  88,  dorsal  view  of  head.  Fig.  89, 
ventral  view  of  antennae  and  mouth  parts.    Fig.  90,  mandible.    Fig.  91,  bulla. 

Plate  38. 

Female  of  Acktheres  pimehdi. 

Fig.  92,  dorsal  view.  Fig.  93,  side  view.  Fig.  94,  dorsal  view  of  head.  Pig.  ^, 
antennae  and  mouth  parts,  lettering  as  in  fig.  65. 
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relata. 

Fig.  96,  side  view,  A.  percarum.  Fig.  97,  dorsal  view  of  head.  Pig.  98,  side  view, 
young  male,  Z.  eUmgata,  Fig.  99,  side  view,  L.  relata.  Fig.  100,  second  maxilla. 
Fig.  101,  mazilliped. 

Plate  40. 

Male  and  female  of  Lemaeopodina  relata  and  female  of  TradieUastea  grandis. 

Fig.  102,  side  view  of  mouth  parts  and  antennae,  L,  rekUa,  male.  Fig.  103,  side  view 
of  female.  Fig.  104,  ventral  view  of  antennae  and  mouth  parts.  Fig.  105,  maxil- 
liped.  Pig.  106,  ventral  view,  T,  grandiB.  Fig.  107,  side  view  of  antennae  and 
mouth  tube.    Fig.  108,  maxilliped 

Plate  41. 

Females  of  Brianella  comiger,  and  Charopinus  bicaucbOuu. 

Fig.  109,  side  view,  B,  comiger.  Fig.  110,  front  view  of  head;  an^  and  an^  first 
and  second  antennae.  Fig.  Ill,  side  view  of  same,  flattened  under  pressure.  Fig. 
112,  side  view,  natural  condition;  Z6,  labium.  Fig.  113,  maxillipeds.  Fig.  114,  dorsal 
view  of  head  of  C,  bicavdahu.  Fig.  115,  first  antennae.  Fig.  116,  mandible.  Fig. 
117,  first  maxilla.    Fig.  118,  maxilliped. 

Plate  42. 

Females  of  Charopinus  bicaudatus  and  NaobrancMa  lizae. 

Fig.  119,  side  view,  C.  bicaudataa.  Fig.  120,  ventral  view  of  antennae  and  mouth- 
parts;  an^  and  an^,  first  and  second  antennae;  mx^  first  maxilla.  Fig.  121,  median 
section  of  N.  lizae:  a,  anus;  t,  intestine;  ttix',  second  maxillae;  n,  thickened  car- 
tilage around  the  muscle  strands;  oe,  esophagus;  «,  stomach  «r,  semen  receptacle; 
a;,  y^  and  z,  points  at  which  the  enlarged  figures  123,  126,  and  133  were  taken;  *, 
point  corresponding  to  the  one  in  the  shoulders  where  the  maxillary  glands  are  sit- 
uated. Fig.  122,  median  section  of  head,  enlarged;/^,  frontal  gland;  t^,  and  «^,  infra 
and  supra-esophageal ganglia;  m,  mouth;  oe,  esophagus;  p,  posterior  nerve;  «,  stomach. 
Fig.  123,  section  x  of  ^.  121,  enlarged;  gc,  gland  ceUs  of  stomach;  «,  skin;  ad,  subcu- 
taneous tissue.  Fig.  124,  section  of  second  maxillae;  m,  muscle  bands;  o,  open 
spaces  connecting  the  muscle  bands;  8,  skin. 

Plate  43. 

Female  of  Naobranchia  lizae. 

Fig.  125,  maxillary  gland.  Fig.  126,  section  z  of  fig.  121,  enlarged.  Fig.  127,  side 
view  of  adult.  Fig.  128,  side  view  of  young,  showing  maxillae  freed  at  their  tips. 
Fig.  129,  side  view  of  head,  showing  the  peculiar  lateral  appendages.  Fig.  130,  sec- 
ond antennae.  Fig.  131,  ventral  view  of  fused  trunk  and  abdomen.  Fig.  132,  dorsal 
view. 

Plate  44. 

Female  and  male  of  Naobrandna  occidentalia. 

Fig.  133,  section  y  of  fig.  121,  enlarged.  Fig.  134,  section  of  egg,  showing  blastoderm 
disk  and  large  central  vacuoles.  Fig.  135,  ventral  view  of  antennae  and  mouth  parts 
of  N,  lizae.  Fig.  136,  dorsal  view,  N.  ocddentalia.  Fig.  137,  ventral  view  of  antennae 
and  mouth  parts.    Fig.  138,  ventral  view  of  head,  showing  peculiar  lateral  append- 
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Female  and  male  of  Clavella  perfiday  and  female  of  C  tumida. 

Fig.  140,  Bide  view,  C.  perfiday  female.  Fig.  141,  ventral  view,  showing  genital 
process  and  maxillary  glands.  Fig.  142,  ventral  view  of  antennae  and  mouth  parts. 
Fig.  143,  side  view  of  male.  Fig.  144,  side  view,  C.  tumida.  Fig.  145,  ventral  view  of 
antennae  and  mouth  parts.    Fig.  146,  first  maxilla.    Fig.  147,  maxilliped  of  male. 

Plate  46. 

Male  of  Clavella  tumida,  female  and  male  of  C,  oanalieulata,  and  female  of  C.  insoUta. 

Fig.  148,  side  view,  nude  C  tumida.  Fig.  149,  side  view,  female  C,  canaJieulata, 
Fig.  150,  ventral  view  of  antennae  and  mouth  parts.  Fig.  151,  side  view  of  male. 
Fig.  152,  ventral  view  of  C.  vMolita.  Fig.  153,  antennae  and  mouth  parts,  on'  and 
an\  first  and  second  antennae;  ma/,  first  maxilla;  mxp,  maxilliped. 

Plate  47. 

Female  of  Clavella  levis,  and  female  and  male  of  Clavella  pinguis. 

Fig.  154,  side  view,  C.  levia.  Fig.  155,  antennae  and  mouth  parts.  Fig.  156,  side 
view  of  adult  female  of  C.  pinguis.  Fig.  157,  side  view  of  young  female.  Fig.  158, 
antennae  and  mouth  parts.  Fig.  159,  second  maxillae  showing  line  of  separation. 
Fig.  160,  side  view  of  male.    Fig.  161,  antennae  and  first  maxilla,  enlarged. 

Plate  48. 
Female  of  Clavella  equamigera,  and  female  and  male  of  Clavella  uncinata. 

Fig.  162,  side  view,  C.  squamigera.  Fig.  163,  ventral  view,  showing  scales  around 
second  maxillae.  Fig.  164,  antennae  and  mouth  parts.  Fig.  165,  second  antennae. 
Fig.  166,  maxilliped.  Fig.  167,  first  antenna  and  first  maxilla  of  female  C.  unctnofo. 
Fig.  168,  maxilliped.  Fig.  169,  section  through  the  center  of  the  bulla.  Fig.  170, 
side  view  of  male.  Fig.  171,  first  and  second  antennae  of  male.  Fig.  172,  first  maYilU 
Fig.  173,  maxilliped. 

Plate  49. 

Female  of  Clavella  unctnoto,  female  and  male  of  C,  irina,  and  female  of  Clavellopm 

robutta. 

Fig.  174,  antennae  and  mouth  parts  of  C.  uncinata.  Fig.  175,  mandible.  Fig.  176, 
claw  of  maxilliped  (last  two  figiures  by  R.  Rathbun).  Fig.  177,  side  view  of  female 
of  C.  irina.  Fig.  178,  antennae  and  mouth  parts.  Fig.  179,  ventral  view  of  poetorior 
trunk,  showing  genital  process  and  peculiar  fleur-de-lis.  Fig.  180,  side  view  of  male. 
Fig.  181,  second  antenna.  Fig.  182,  dorsal  view  of  C.  robusta,  showing  short  posterior 
processes. 

Plate  50. 

Females  of  Clavella  recta  and  Clavellopgis  producta,  and  female  and  male  of  Clavellua 

spinoea. 

Fig.  183,  side  view,  C.  recta.  Fig.  184,  antennae  and  mouth  parts.  Fig.  185,  side 
view,  C.  producta.  Fig.  186,  antennae  and  mouth  parts.  Fig.  187,  cell  filament  and 
egg  of  Clavellisa  cordata.  Fig.  188,  antennae  and  mouth  parts  of  C  Bpinosa.  Fig.  189, 
side  view  of  male. 

Plate  51. 

Female  and  male  of  Clavellodes  rugosa. 

Fig.  190,  ventral  view  of  cephalothorax  and  dorsal  view  of  trunk.  Fig.  191,  dorsal 
view  of  head.    Fig.  192,  ventral  view.    Fig.  193,  first  antenna.    Fig.  194,  secoiid 
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pedal  gland;  oe,  esophagus;  s,  stomach;  ap,  spermatozoa;  $ph,  spennatophore;  $tCy  sper- 
matocyte; 8tg,  spermatogonia;  t,  testis.    Fig.  199,  first  and  second  antennae  of  male. 

Plate  52. 

Female  of  ClaveUUa  spinosaf  and  female  and  male  of  ClaveUiaa  cordata^ 

Fig.  200,  ventral  view  of  cephalothorax  and  dorsal  view  of  trimk  of  C.  8pino$a, 
Fig.  201,  ventral  view  of  female  of  C  cordata.  Fig.  202,  side  view.  Fig.  203,  antennae 
and  mouth  x>arts.  Fig.  204,  first  antenna.  Fig.  205,  second  antenna.  Fig.  206, 
mandible.    Fig.  207,  maxilliped.    Fig.  208,  side  view  of  male. 

Platb  53.* 

Female  and  male  of  BrachieUa  thynni  and  of  B.  gtdosa. 

Fig.  209,  side  view,  B.  thynni.  Fig.  210,  dorsal  view  of  trunk.  Fig.  211,  second 
antennae  and  first  maxillae.  Fig.  212,  second  antenna,  enlarged.  Fig.  213,  maadl- 
liX>ed.  Fig.  214,  side  view  of  male.  Fig.  215,  antennae  and  first  maxillae.  Fig.  216, 
posterior  trunk  of  B,  gulosa,  showing  genital  proceias.  Fig.  217,  first  maxilla.  Fig.  218, 
maxilliped.  Fig.  219,  side  view  of  male.  Fig.  220,  first  and  second  antennae,  after 
sketch  by  M.  T.  Thompson. 

Platb  54. 

Females  of  Brachiella  grdo9a  and  B.  mitrata,  and  female  and  male  of  B.  elegana. 

Fig.  221,  side  view,  B.  gtUosa.  Fig.  222,  antennae  and  mouth  parts.  Fig.  223, 
second  antenna,  enlarged  (from  M.  T.  Thompson).  Fig.  224,  mandible.  Fig.  225, 
antennae  and  mouth  parts  of  B.  mitrata.  Fig.  226,  first  antenna  of  B.  eUgana,  female. 
Fig.  227,  second  antenna,  both  antennae  by  M.  T.  Thompson.  Fig.  228,  first  maxilla. 
Fig.  229,  maxilliped.  ¥ig.  230,  side  view  of  male  of  B,  eUgam.  Fig.  231,  first  and 
second  antennae  by  U,  T.  Thompson.  Fig.  232,  first  maxilla.  Fig.  233,  claw  of 
second  maxilla. 

Plate  55. 

Females  of  Brackiella  elegans  and  B,  jrvUrata,  and  female  and  nude  of  B.  pinguis. 

Fig.  234,  side  view,  B,  eUgam.  Fig.  235,  side  view,  B.  mUraia.  Fig.  236,  first 
antenna.  Fig.  237,  first  maxilla.  Fig.  238,  maxilliped.  Fig.  239,  first  antenna  and 
first  maxilla  of  B.  pinguis.  Fig.  240,  second  antenna.  Fig.  241,  maxilliped.  Fig. 
242,  side  view  of  male  B.  pinguis.    Fig.  243,  first  antenna.    Fig.  244,  second  antenna. 

Plate  56. 

Females  of  Brachiella  pinguis^  B.  niHda,  and  Parabrachiella  rostrata. 

Fig.  245,  side  view,  B.  pinguis.  Fig.  246,  side  view,  B.  niiida.  Fig.  247,  antennae 
and  mouth  parts.  Kg.  248,  maxilliped.  Fig.  249,  side  view,  P.  rostrata.  Fig.  250, 
antennae  and  mouth  parts,  drawn  by  R.  Raihbim.  Fig.  251,  second  antenna.  Fig. 
252,  mandible.  Fig.  253,  first  maxilla.  Fig.  254,  second  maxilla  of  male.  Fig.  255, 
maxilliped  of  nude. 
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Male  Genus  Types. 

For  explanation  of  plate  see  page  721. 
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Females  of  Salmincola  californiensis  and  S.  salmonea. 

For  explanation  of  plate  see  page  721 . 
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Females  of  Salmincola  siscowet  and  S.  edwardsh. 

For  explanation  of  plate  see  page  721. 
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Females  of  Salmincola  oquassa,  S.  bicauliculata,  and  S.  fauculata. 

For  explanation  of  plate  see  page  722. 
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Females  of  Salmincola  carpenteri  and  S.  gibber. 

For  explanation  of  plate  8EE  page  722. 
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Females  of  Achtheres  corpulentus  and  A.  micropteri. 

For  explanation  of  plate  see  page  722. 
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Females  of  Achtheres  micropteri  and  A.  lacae. 

For  explanation  of  plate  see  page  722. 
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Female  of  Achtheres  coregoni  and  Male  of  A.  ambloplitis 

For  explanation  of  plate  see  page  722. 
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Female  of  Achtheres  ambloplitis. 

For  explanation  of  plate  see  paoe  722. 
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Female  of  Achtheres  pimelodi 

For  explanation  of  plate  see  page  722. 
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Females  of  Achtheres  percarum  and  Males  of  Lernaeopoda  elonqata  and 
Lernaeopodina  relata. 

For  explanation  of  plate  see  paoe  723. 
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Females  of  Lernaeopodina  relata  and  Tracheliastes  qrandis. 

For  explanation  of  plate  see  page  723. 
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Females  of  Brianella  corniger  and  Charopinus  bicaudatu& 

FO«  EXPLANATION  OF  PLATE  SEE  PAGE  723. 
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Females  of  Charopinus  bicaudatus  and  Naobranchia  lizae. 

For  explanation  of  plate  see  paoe  723. 
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Females  of  Naobranchia  lizae. 

For  explanation  of  plate  6EE  page  723. 
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Female  and  Male  of  Naobranchia  occidentalis. 

For  explanation  of  plate  see  paqe  723. 
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Female  and  Male  of  Clavella  perfida,  and  Female  of  C.  tumida. 

For  explanation  of  plate  see  page  724. 
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Male  of  Clavella  tumida,  Female  and  Male  of  C.  canaliculata,  and  Female  < 

C.  INSOLITA. 
For  explanation  of  plate  see  page  724. 
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Female  of  Clavella  levis,  and  Female  and  Male  of  C.  pinquis. 

For  ExpLANATiort  of  plate  see  paoe  724. 
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Female  of  Clavella  squamigera,  and  Female  and  Male  of  C.  unc 

For  explanation  of  plate  see  paoe  724. 
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Female  and  Male  of  Brachiella  thynni  and  B.  gulosa. 

For  explanation  of  plate  see  page  725. 
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Female  and  Male  of  Clavellodes  rugosa. 

For  explanation  of  plate  see  pages  724,  725. 
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Female  of  Clavellisa  spinosa  and  Female  and  Male  of  C.  cordata. 

For  explanation  of  plate  see  page  725. 
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Female  and  Male  of  Brachiella  thynni  and  B.  gulosa. 

For  explanation  of  plate  see  paoe  725. 
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Females  of  Brachiella  qulosa  and  B.  mitrata,  and  Female  and  Male  of  B.  eleqans. 

For  explanation  or  plate  see  page  725. 
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243  0.5mm. 

Females  of  Brachiella  elegans  and  B.  mitrata,  and  Female  and  Male  of  B.  pin( 

For  explanation  of  plate  see  page  725. 
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Females  of  Brachiella  pinquis,  B.  nitida,  And  Parabrachiella  rostrata. 

For  explanation  of  plate  see  page  725. 
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Ablita. 183 
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grammalogica 183 

nymphica 183 

AbraaequaUs 413 

Abroohods  wpenuua. 170 

Achaea  denwpa 885 

Achloracoenobiata 344 

Achrooslanada 166 

Aohthcns 617 

ambloplltb 636 

oaipentcri 616 

corpulentiis 619 

comgozil 623 

galei 635 

lacae 622 

microptcri 620 

pcrcanim 629 

pimdodL 628 

Aohylodesplautia 153 

tacrans 153 

AoidaliaalbooostaUata 379 

AddaliodeB  enona a 185 

flavipan 185 

mela 185 

tnincata 185 

umber 185 

AdytlahebQr 162 

punctata 163 

Aoolastus  amyntas 424 

Acrobasis  oraesisquameUa 331 

(T)JocareWa 331 

AqrolQphus  baotra. 67 

biftnoata 66 

panamaa 66 

ridicula 66 

viteUus 66 

Acropteryx  herbaoealls 311 

Aororia  dimlnuta. 177 

Actnbryce 244 

Actinnnu  neptunius 556 

AcuUtaamblytalis 310 

xant^ype 310 

Adalooephala  adodma. IGO 

Adfllphacytherai 143 

Jpbida 148 

urraca 143 

Adenopteryx  metaUflsoena 302 

Aflschroptvyx  tetragonata 341 

Afrida  gymnes 166 

pnixJs 166 

loephfla 868 

solda 368 

Agathodfls  dflBignalis 378 

Agonoptcryx  ourvfllnieUa 88 

Agoraeaminnta 173 
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Agraga  caratta 252 

coa 252 

oonda 252 

Agraulls  vanlllae 141,423 

Agriopimia  ooQveza 413 

Agrotisohabaudana 369 

dflUoat«88a 369 

repleta 175 

AgyUabioptflra 164 

niphoBtibes 165 

sflrioea 165 

Alastorotdfls  mexfcanus 514 

Alois  pandrosos 243 

plenarla 243 

umbeUularia. 243 

Aknran  neglactum 156 

Aniastusaha 424 

Ambia  argyiactalis 258 

enallassalfa 294 

enantialis 294 

flavalis 293 

foveoQsta 293 

ftilvaUa 293 

ftilvitiiictalis 293 

ftiscalis 393 

metalophota 259 

pafgniodeBalfa. 283 

Ammalo  insulata '"3 

AmoUtalntansa ^ 

obUqua. 183 

paranoma 188 

peplta 183 

sentaUs 183 

soUtaria 182 

Amphiacusta  caraibea 495 

Amphidasys  arnobla 343 

Amydrla  effrenateUa 64 

umbratloella. 64 

Amjmaocto 194 

Anablemma  lebana*. 190 

paUiola 190 

sJha 190 

Anaoampsis  bistrigella. 9 

ourtella 10 

dorsalis 8 

lagunculariaUa. 7 

paculeUa 7 

phytomiella 8 

populella 7 

terrenella 10 

unistrigella 9 

Anaoraga  duldola 253 

phileterea 353 

Aoaeme  diagranuna 173 

improspera 172 

spuroa. 171 

squalida 171 
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Analyte  pocflla. 378 

semantris 378 

Anartia  tetima 143 

JatrophM 143,433 

AncfaorellaagUis. 668 

angulata 668 

appendSetilata. 668 

^qpendicaloea. 668 

oantharL 669 

ovnsi 606 

oentrodontl 660 

efaands. 668 

dava. 688 

craMa 668 

dantlds 668 

dilatata 68Q 

eloofata. 668 

emargiData. 660 

ftJlax 660 

hoatflfa. 660 

Intarmedla 660 

ladniata 060,687 

lagenola. 660 

(Lernaea)  anomala. 668 

Udilaa 668 

Uiae 660 

mksrooaphala. 660 

ovalls 606,670,701 

IM«»m 668 

paradoza 670 

qoadrata. 670 

nigosa 670,680,600 

sargl 670 

artaanophfla, 070 

scombri 670 

sfanplez 068 

stoUata. 670 

robtOh. 668 

tennis. 668 

triglae 670 

ondnata 680 

urolophl 670 

Andpitaatteria 30 

AnoylostomJa  argyrophleps. 400 

starooraa 834 

Ancyluris  inca  mora. 800 

Androdiarta  meoQM. 161 

AnamoseUa. 300 

basalis 800 

AngitJa  attina 102 

tristlgma 102 

Angulus  tenera 413 

Anisodesdispergaria. 331 

ruflcosta 331 

Anoba  trigoDoides 317 

Anomia  glabra 413 

Anomis  cataggelus 883 

eucystloa 882 

ezacta 300 

gymnopos 383 

imiocoa 300 

oedema. 300 

Antaeajutoma. 837 

lioormas 337 

AntaplagapreponUDdyta. 376 

Anteros  formoans 148 
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Anthopbora  footei 131 

kmga 131 

Antbopteryx 835 

Irlcfaampa 330 

Anticarsia  fermginea. 435 

repognans 435 

Antipleota  dneiasceos 344 

Antirrbeamlltiades 143 

Amiraea  acoleata. 633 

stipltata. 531 

Annraeopsis  flssa 683 

AnmogryDns  mutlcus 496 

Anypdpyla 337 

univiteUa 337 

Apantesis  pnudma. 174 

Apatelodes  lapltba 327 

Apaustus  menes 154 

ApbrisBastatira 140 

Apldaalteraria. 341 

cntocbyna. 380 

exeraria 341 

nyparla. 340 

Aptotosiajndas 105 

Aplogompba  angusta 338 

argcntflinea 380 

ebotarla 338 

costimaoola 338,330 

Apoidea  and  Cbalddoidea  ooUected  by  the 

Yale-Dominican  Expedition  of  1913 131 

Apoladlvisa. 327 

Aproaerema  nigratomella. 0 

AptUosiacrocea 104 

Aiacbnophfoctooos  cockerellae 515 

Aiaeopterabetie 184 

elam. 185 

Araeopterdla  miaddisce 180 

Arbelanecreros 350 

Area  (Noetia)  ponderoaa. 413 

Ardiylns  gattitesda 361 

Areiaagna 145 

Argidiarate 207 

Argyraotis  barpalis 387 

neoomalis 387 

tieonalis...v 387 

Argyrla  argyrodis 318 

centrifugals 318 

mdybdoplecta 317 

nivalis 317 

opposita 317 

podUalis 817 

sappodta 401 

tenella 317 

xantboguma 318 

Arloasplendens 308 

ArioorisJansonL 148 

Amatnlacironmluoens 331 

polorata- 833 

sabflavlda 333 

Aroga. 13 

paraplatella 14 

AxogaleacrlstiteBdeUa IT 

■oraieDa 17 
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Arrhenophanes  chiqolta 62 

perapicllla... 82 

Anadodesrate 206 

Artaoepunotlstiiga. 221 

AseUodes  lateraarla. 232 

Aspidograpsus  tvplcus 122 

Asplancbna  brlghtwelUi 663 

Astarte  castanea. 412 

Astyochlhfeula. 243 

Athleta  nigricans 38 

trisecta. 38 

Atopomorphasingulaiis 218 

AtoponeoraTiolaoea. 4 

Attemponotella. 426 

Ancolabaprasia. 184 

partioolor 184 

sublata 184 

Angochlora  ignlfera. 138 

Aolaoodes  citranalls 296 

deUcata. 296 

obtuaalis 296 

oechmialis 296 

psyllalis 296 

revenalls 296 

traversalis 296 

Aurora  dimidiatella 409 

Aut<Nneriscinctistriga 167 

Janus 167 

junonia 167 

merldana 167 

AatomoUs(Cratoplastis)dlIuta. 24 

Axinite,  berannite,  and  wolframite,  notes  on  501 

Azatha  maroeUina 207 

Aielina  dorslpunctata 242 

Ugnata 241 

rmnlna 241 

BoUtaria 242 

stoUdata 242 

Axeta  rbodogaster 204 

Asochisgripoaalis 279 

Baeotarcha  exogrammalis 281 

stigmosalis 281 

Baeotis  sonata 147 

Bagisara  anotla. 181 

avangaceza. 181 

subosta 181 

Balbura  dorsisigna 165 

Balidarcha 398 

cois 398 

Bandera  bomiotes 409 

Baniana  phmxos. 216 

jfdtiii 216 

projiciens 216 

tlncticoUls. 216 

BarsineUa  desetta 170 

Bartsch,  Paul,  and  John  B.  Henderson,  Lit- 
toral marine  molhisks  of  Chincoteagne  Is- 
land, Virginia 411 

Barydiajapeta —  207 

Basanistes. 643 

bucbonis 643 

salmanea. 609 

Bees  of  Nortb  America  of  tbe  genera  Lithur- 
gos,  Antbidium,  and  allies,  names  applied 

to 87 

Beltbeca 4 

pioolella 6 
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Bema 336 

myj^ 336 

Bendis  formnlaris 204 

siaha 204 

Beramiite,  wolframite,  and  axinite,  notes 

on 601 

Berberodes  campylppbleps 239 

casBotios 239 

impura 239 

Bescira 5 

loDgitadinella 6 

Betola  apostatica 224 

aroata. 224 

densissima 234 

Betosa  amynta. 208 

Btttium  nignun 420 

Bleptina  caradrinalis 218 

Blera  tennis ^.  225 

Bliastesstriolatus 494 

Boooboris  approprialis. 266 

apygalis 265 

densalis 266 

differentialis 286 

edapbodrepta 267 

bobaelis. 266 

invidiosa. 267 

naoobora 267 

rebamalis 393 

rbebabalis 268 

sparsalis 286 

Boletobia  marginalta 211 

mgosa 211 

teoebrosa 211 

turpis 211 

Bolinafasciolaris 204 

Boncbis  glanysis 311 

munitalis 311 

Borkbausenia  ascdptella 33 

minutella 32 

Braobiella 698 

anserina 699,716 

antarotica 699,717 

appendiculata 700,712 

ooncava 703 

dentata. 700 

elegans 707 

flmbriata 700 

gaini 700 

gracilis 712 

golosa 705 

bostflis 681 

impudica 700 

inooncinna 700 

insidiosa. 700 

lobivontris TOO 

lopbii 700 

malleus. 653,700 

minuta 700, 715 

mitrata. 709 

multiflmbriata 700 

neglecta 700 

nitida 711 

obesa 701 

oblonga 701 

ovalis 701 

parkeri 701 

pastinaoesB 656,701 
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BrachleUa  pernettiaiia. 701 

pingois 710 

ramosa 700 

rostrata 702,713,714 

thynnl 600,608,703 

trlgla* 581 

Brachlonus  angolarb 520 

bakeri 520 

caadatos 520 

budapestineiisis 520 

caiMoUfloras 520 

dolabratns 520 

ftaoatus 530 

mflltaris 530 

mlrabllls 531 

patulus 530 

macracanthua 530 

uroeolaris 520 

BraasoUsisthmia 144 

Braefl,  a  new  pearly  freshwater  mussel  of  the 

genus  nyrla  from. 363 

Brianella 647 

oomiger 647 

Biixia  molecula 255 

Bnigasinfans., 208 

Bryooodia  Ulacina 370 

BungaloUs  sebrus 152 

Busck,  August,  New  genera  and  species  of 

Hicrolepidoptera  from  Panama 1 

Caanastigma. 252 

Cabima 820 

decurrens 330 

dosla. 330 

hopUdioe. 830 

mochlophleps 404 

Cabotia  cundi^fensis 330 

rhythmatica 830 

Cacofota  inermis. 376 

Gaoographis  osteolalis 313 

Cactobrosis 406 

etongateUa 407 

femaldalis 407 

inslgnateUa. 407 

longipenneUa 407 

maculifera. 407 

Calamophleps  lopbophora 343 

squalJdella. 342 

California,  Two  Gottoid  fishes  from 135 

Caligo  eurylochus 144 

oileos  hyposchesis 144 

Galledemajocasta 223 

marmorea 223 

CalUdryaseubule 140,424 

philea 140 

trite 424 

Callimormus  gracilis 155 

Juventus 155 

Calllsona  aceste. 142 

Gallocardia  morrhuana 413 

CaUderia  tutia 145 

Calooea. 375 

eucraspedica 375 

Calonotos  tiburtus 162 

Calydia  bourgaulti 100 

hemithea 00 

metaUlgera. 00 
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Calydia  nordooa. lOO 

omata oo 

OBseata oo 

Galyptooome  catagompha 234 

ccnoolararia 234 

Ignifer 234 

ptyctographa 234 

rivularia 234 

subrubeUa 284 

Oambogia  helidaria 2S2 

holaquina 233 

tegotoria 233 

Oampometra  laorena 205 

meretricia 205 

padfica 205 

subludda 206 

sorreota 385 

Oampeomeris  dives 514 

trifmciata 514 

Oamptopleura  theramenes 153 

tislas 153 

Canthypna  leontina 537 

Oaphys  bilinea 310 

eusteto(dialis 810 

sabsordidalis 811 

titana 310 

Oapnodes  aldnoe 207 

anthea 207 

apicata. 206 

barine 206 

diioa 206 

deda 206 

distaota 206 

flagrans 206 

lothos 206 

melis. 206 

modesta 206 

mundioola 206 

paDlfluclens 207 

phaedra 206 

roflnans. 206 

snificiens 206 

tyroe 207 

CarchavioIaUs 802 

Oarcinoplaz  dentatus. 118 

Oardlta  borealis 412 

Cardium  robustom 413 

Garthara  surynorta 227 

Osrystus  fsntasos 155 

Gasandria  abseuzalis 200 

araea 201 

flotsama 201 

fugax 200 

griselda 201 

fllegitima 200 

Interstitia 200 

leuoopis 200 

meti4>haea 200 

morora 201 

Casbianioetaria 242 

oroanda 242 

Gastnia  atymnius 340 

cadoa 348 

humbotdti 340 

liens 848 

viryl 848 
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OMoariaparparea 309 

OitaolystsacUsteUs 388 

amathysttna 200 

annntelis 301 

argyrolepta 380 

auspicatalis 388 

autobella 201 

biionalis 387 

bnmneodora 380 

oablmalis. 380 

comi^icatalis 380 

dlalitha 201 

dlvulsalia 201 

glyoysalis. 388 

hamiferalis 387 

lolepta 300 

mignoniUte 390 

multlpicta. 301 

peiBltalis 380 

symphonalis 390 

trlomphalis 388,380 

unlliDealis 300 

vacuolata. 301 

lelota 301 

Oatanta  cunrilinielU 37 

lapllelU 30 

lepisma 35 

ohnubUa 86,38,37 

ocellota 37 

pomilis 36 

Btenota. 35 

Oathypna  aculeata. 530 

afflnis 536 

brevis 538,530 

cnrvlcomis. 534,535,536 

flexUls 540 

liastata 534 

homemaxmi 543 

loftiana 535,536 

luna 534 

nana 536 

nltida 534,535,536 

papaana 534 

ungulata 534,535 

Oatlapastula 154 

ravola 434 

Oatopyrrha  decrepitaria 343 

Catoria  thaipoldes 243 

Catomiaonipeimarla 343 

OaodeU,  A.  N.    Orthoptera  of  the  Yale- 
Dominican  ExpeditloQ  of  1013 401 

Canlozenas 665 

stygius 665 

Caviria  tibialis 323 

Gecropteras  neis 153 

Gelaenorrtiinus  variegatus 153 

Celama  sorghlella. 348 

sylpha 348 

Geliptera  gamoti 308 

Oentrialanlpes 131 

▼ersicolor 131 

OeraUniacleis 145 

leucania 145 

megalopolis 146 

Oercerisiresinides 523 

0erithiop6i8(0erithiop8i8)yiisinioa. 431 
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Ceromaera  ardalns. 305 

tymber 305 

Cemxadandoo 334 

lanoea. 324 

laqoeata 334 

rarata 334 

Cestopoda  amplectens 608 

Chalcidoidea  and  Apoidea  collected  by  the 

Yale-Dominican  EzpeditioD  of  1013 131 

Cbalcoeciaemessa 181,182 

heochroa 183 

Chalcoelopsis  pigriasima 314 

Chalenata  qnella. 193 

ostata 193 

nstatina 193 

Cbaraooma  nHotica 200 

CharisaTius 147 

gynaea 147 

hermodora 147 

Charoblemma  opisthomela 190 

unHinea 190 

Gharopinns. 652 

bicaadatos 656,701 

^^thn^nl 653,655 

dentatus 654 

maUeus 654 

Chasmopbora  macrophthalma HO 

Chenevadia  horalis 306 

Chilara  montea 227 

Chimastram  artenteom 147 

Chinooteague  Island,  Virginia,  littoral  marine 

molhisksof 411 

Chione  canoellata. 413 

Chlorinthis  pulcherrima 230 

Chloropaschia  canities 324 

Chkropteryx  albidata 230 

hyi>erythrarla 230 

inoductaria 230 

subrofescaria 230 

Chorrera 330 

idiotes 330 

Chrysooestis  flmbriaria 230 

Cicimnis  beta 263 

chabaodi 301 

lantona 353 

solvens 353 

Cirphis  htimldioola 175 

inooDspicna 176 

latinscala. 176 

microsticta 176 

nraltilinea 176 

seted 176 

striguscola 176 

onipuncta 176 

Citheronia  marion 150 

mexicana 160 

Claphe  oaramina 322 

oharax 222 

lankesteri 222 

xnaria 222 

mama 222 

melanchollca. 222 

obtasa 222 

sorbina 222 

sabmaiginalis. 222 

▼tttabonda 822 
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CtotinireDaJeirettl 41S 

OAireUa 686 

mnnHonlftti 675 

676 

673 

Irlna 685 

687 

677 

660 

670 

676 

perflda 672 

ptn|pifa 078 

recto. 684 

robosto 670 

idafnae 670 

sqoamlgera 670 

stnunosa 670 

tumlda 674 

imfiliiftto. 501,666,680 

dSTeUisa. 683 

oordato 607 

ovidlB 606 

spinoaa 603,604 

ClftTellodeB 680 

ragoea 680,600 

(3»TeUopsi8 686 

ftOlax 581 

laciniato 687 

prodacta. 688 

robosto 688 

sargi 581 

GtomensiA  qulnquillBrina 171 

QetofAragite -..  241 

mizmto 241 

CainkKlee  mosaalis 303 

Qoftoromorpha  cupreii>laga 182 

reoiplaga. 182 

nifUacto. 182 

dupeofloma  pseudopis 898 

snfflezale 806 

Ckieiiiodee  IndJgnaria 231 

Gbbalus  caimae 154 

▼Irbins. 154 

Oobabatha  damozela 380 

dreptica 380 

eaproptopa 880 

Icria 196 

znflUdioe 381 

mondaDa 380 

noma. 196 

orthodoxica. 197 

paldica 196 

paistion. 197 

periusia. 196 

Ptoax. 196 

quadrifera. 196 

subtermlnato 197 

tortricopsls 197 

Oockerell,  T.  D.  A.    Names  applied  to  the 
North  American  bees  of  the  genera  Lithm>- 

gus,  Anthldium,  and  allies 87 

Gocytius  antaeus  medor 165 

cluentius 166 

Ooeliozys  abdominalis 133 

Ooenipeto  competrix , 206 

libltriz 206 
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Coenipeto  loboUgera. 204 

tanais. 306 

GoeooohBrisconiifroiis..^ 390 

Ooenocfaroa  nwnamacqla 348 

Oogia  calchas 151 

nabia. 210 

OolaenisciUeiie 423 

Julia 141 

^uMrosa 141 

OoUaooelestis _ 228 

OoUotheca  polypbema 565 

OohunbeUa  (Anachis)  avara 413 

(Astyris)  Itmato 413 

Qdorellablciispldato 560 

nni^inati 551 

Oomotia 343 

torsioQnils 343 

Oonwmalioahea 208 

Oonchylodes  OYulalis 270 

platinalis. 270 

salamtsalh 270 

Oondylorrhisa  vestigialis 281 

OoDOceidiahis  propinquum 4B8 

Oonochihis  h^ipocrepis 565 

volvox 556 

CoDotambe 313 

paralysialls 813 

Gopepods,  North  American  parasitic,  bekog- 

ing  to  the  Lemaeopodidae 565 

Oorbulacontracto.. 413 

Oorrebia  lyooides 164 

OosoKMoma. 161 

demantria. 424 

hercyna. 161 

hercynacnla. 161 

melanotala 161 

remoto 161 

samiftilva 161 

Ooamothyris. 301 

margaretta 301 

Oossnlaarpi 349 

OfflBnis  fFiflimtnfaf 350 

Oostoma. 23 

baslpoadla. 24,42 

Oosymbia  albooostaliata 379 

Ooxina  hadenoides. 208 

Crabs,  new  genera  and  species  of  Americaa 

BrachyrfaynohoQS 117 

Crabs  of  the  fbmlUes  Orapsidae  and  Ocypo- 

dldae,  new  species  of 68 

(iaftsia 304 

vaetto 304 

Crambophilia  nu^orcnla 220 

minorcula. 220 

Crambos  agneslelia 316 

aototoxellas* 401 

expanseUos 316 

flssiradicUos 3U 

intangens 316 

meretrioeUa. 315 

retosellos 316 

tactellos 315 

tenoistrigatus 315 

Crassatella  (Eriphyla)  lonolata 412 

Crawf(uxl,  J.  C.  Hymenoptera,  soperilamiUes 
Apoidea  and  Chalddofdea,  of  the  Yale- 
Dominican  Expedition  of  1913 181 
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CkvpJdala  ooDTeza 421 

fornksata 421 

plana 421 

Oioetos  (OnycliomjrB)  lenoogaster 451 

torridus 456 

Gdnodes  ritsemae 224 

itrlolata 224 

Croddolomia  pallndiaUs 278 

Crocidophora  singfaalis 278 

Cromarcha 308 

polybata. 398 

Oropia  dimorpha 176 

Oyptoledila  analis 30 

ohonera 29,30 

crosBota 28 

epidesma 49 

fervida, 28 

ignioolor 27 

ilhimftwlla 28 

inoensatella 28 

maroella 29 

miniata 28 

notella 30 

stramineUa 27 

sulphnrea 28 

tunicata 29 

G^yptoptflum  anUUanim 494 

dyptoses  choloepi 314 

Cnlladla  belliferexis 401 

eooosmeUa 316 

Cyolomia  Idlyimacola 242 

oceUata. 242 

strlgifera 242 

Cyolopalpia  monotonous 312 

CydoBia  sabmutata. 425 

CyUchnella  bipUcata 413 

Cynaeda  bidentalls 392 

Cyrtograpsus  altimanus 121 

angulatas 121 

Qyrtoplaz  spinidentata 118,119 
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34843**— Proc.N.M.vol.47— 14 47 
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Lerodea  tripunctata 164 

Letisherculia 204 

hercyna 204 

magna 204 

mycerina 203,426 

tiasa 204 

Lucinodee  dissolvens 278 

elegantalis. 278 

▼ar  prophetica 278 

Lenoochroma  analytica. 263 

columbiensis 262 

corope 262 

eupharamacis 203 

euphthinylla 262 

Leucosigma  reletlva 181 

uncifera. 181 

Leucothyris  paula 146 

Leuculddes  dianaria 380 

Leurophyllum  luridum 488 

Lichenochrus  ftilviccsta 488 

Lignyostola  lacydus 163 

Ligonia  exquisitata. 232 

Limnias  ceratophyll  i. 664 

Lineodes  fontella 284 

mesodonta. 284 

monetalis 284 

vulniAca. 284 

Liopasia  maculiflmbria 804 

simplidssimalis 280 

Lipatia  crotolariella 10 

Ltpocosma  consortalis 250 

illosalis 802 

parcipunctalis 258 

punctissimalis 258 

teliferalis 258 

Lipomelia  divaricata 233 

Ltrimiris  truncata 224 

Lithaoodia  merta. 106 

Lithurgus,  names  Implied  to  bees  of  the  genus  87 

Littorina  irrorata 421 

Lonomia  cynira 160 

Lophosema  purpurasoens 200 

Loxophlebia  leucothemia. 160 

Luperina  cuppes 874 
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episugma 10/ 

fuackwsta. 187 

gratlflcula 188,189 

hemlpennis 189 

homogmnma 187 

hyposonata 187,188 

fafantnfa 187 

melasoma 187 

microzale 187 

monosteUa 189 

perpurpura 188 

pastnigr«0cezis 188 

pseudura 188 

semlblanda. 189 

semiclara '. 187 

stigmaleuca 188 

teDeraUs 188 

Lyoomofphodes  genjflcans 169 

sordlda 166 

Lycophotla  infecta 175,424 

rodea 175 

Lycorea  deobaea 144 

Lygropla  alitemeralis 275 

chromalis 275 

cosmia 275 

erythrobathrum 276 

fuscicostalis 275 

imparalis 276 

leialis 275 

lelex 275 

murinalis 276 

obrinusalis 275 

unicoloralJs 276 

Lyonsiahyalina '418 

Lysana  plusiana. 224 

Maoalla  niveonilift 323 

thyrslsalls .'.  323 

llachlotica  atractias 61 

chrysodeta. 61 

ICacrochaetus  coUinsIi 551 

Macrocneme  auripes 162 

chrysotarsia 162 

indlstincta 162 

laoonia 162 

lades 162 

cablmensis 162 

Hacrophthalmus  brevls 83 

grandldterii 83 

sandakanl 69,82 

sulcatus 83 

Macrotheca  poecilostigma 315 

liaerodes  colombalis 218 

lialocampa  matralis 225 

trepsora 388 

Mangilia  cerinoa 413 

8i>eci6s 413 

I  empedocles 244 

lunu3 244 

Mantruda  chironomus 223 

erratica 223 

Mapeta  ompbephora 402 

Marosmia  cocbnisalls 263 

floridaUs 265 


jiaHcmane  errappennis za 

Massala  imltans 206 

ICassepba  hipa 257 

Ifastlgopbonis  lyslxooa. 218 

Kacaezlardata 204 

Meehanitfs  istbmia 145 

macrinas 145 

Medava  dJmimita 202 

Megachile  blnotata m 

ekmgata 132 

flavitarsata 182 

moltldens 122 

Megachy  ta  prlassaUs 218 

Megalopyge  albicoIUs 251 

costaiicensis 251 

lanata. 251 

multioollis 251 

Megalotrocba  spinosa 655 

Megarthiia  peterseni 838 

Megasis  pnncteOa 404 

Megastes  grandalis 27B 

Megistlas  cerdo 156 

Mdanchroia  cepbise 425 

Melanella  oleacea 414 

Mdeseasaaa ITS 

izuKita 171 

laodamia m 

Melicerta  rlngeDS 554 

Melioa  hlrtipalpis 218 

MeUnoealdae 144 

Mellpona  Tariegatlpes I8I 

Melipotis  oontorta 425 

Januaris 204 

Melissa  imperlalis 183 

Melissodes  cQjennensis 183 

InsuJaris 182 

rufodentata 132 

Melitara  feroaldalis 407 

Menopsimiu  cnunbtformis 178 

Mescinia  berosa 841 

mosces 841 

triloses 841 

Mesene  rabeUa 147 

Hesooondyla  ooDOordalls 280 

tarsibarballs 270 

Mesoacia  eriopboca 251 

Mesosemia 146 

asa. 147 

molina 147 

telegmie 148 

Mesothen  pyrrba 100 

Metacbarls  victrix 14S 

Metalectra  contacta 214 

oontactoides 1 214 

didyma 215 

diveraata 210 

mocbtheros 215 

monopais 214 

paralappa 218 

praocisalis 214 

punctillnea 214 

tristigma. 215 

Metamorpba  dido 141 
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Metanema  anopslaria 240 

Metiscns  atheas 155 

Metopldla  emargfaata 549 

solidua 549 

MetragaooUe 249 

oostiUnea 891 

emUla 249 

perplexa 249 

rabioolor 249 

Mexiqo,  new  spedes  and  genera  of  lepidoptera 

from 865 

Mfcintonota  carbina 230 

10ce,grassliopper,  a  systematic  account  of...  427 

Hicrathetisdacula. 179 

tecnion 179 

tr^lex 179 

Hicrobembez  taraalis 516 

lUcroblemma  discipuncta 191,192 

nlopns 191 

ICicrocentram  divisnm 468 

Iflcrolepidoptera  from  Panama,  new  genera 

and  species  of 1 

Iflcromescinia  pygmaea 347 

Microphaea  nyctichroa 195 

lUcrophestia 346 

animalcula 346 

Iflcrophycita  conops 346 

titilleUa 346 

ICicron^M  minnta 250 

Midilacameia 313 

halla 314 

Mfldrixia 405 

constltutkmeUa. 405 

MimaUoamilJa 253 

Miseliacentrochlora 371 

Mnasithlus  slmpUcissimas 156 

Moerbes 337 

dryopella 337 

Molippa  sabina 157 

Mollusks,  littoral  marine,  of  Qiincoteague 

Island,  Virginia 411 

Monodes  agrotina 180 

agyra 179 

barbarossa 179 

commaoosta 180 

deltoides 179 

devara 179 

exenexesa 180 

trolia 180 

hyposcota. 179 

ipsidomo 180 

langla. 179 

lithotela 180 

mlcromma 179 

monyma 180 

niveiplaga 180 

perigeana 180 

Monommata  longiseta 528 

orbis 528 

Monostylabiforca 540,560 

bulla 547 

closterocerca 547,548 

comuta 544,545 

crenata 546 

decipiens 548,561 
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Monostylafurcata 648,561 

hamata 548 

lunaris 544,545,546 

monostyla. 560 

obtusa 548 

pyriformis. 547,561 

quadridentata. 547 

robusta 544,545 

rugosa. 548,561 

tnmcata 547,548 

vlrga 544,546,561 

Moodna  suppUcella 342 

Moodnopsis  decipiens 408 

Morpho  amathonte 144 

peleides 144 

Moths,  Nootuid,  of  the  genem  Palindia  and 

Dyomyx 95 

Mugaourema 662 

lisa 662 

Mulelocha  agna. 216 

bilunulalis. 216 

calUgramma 216 

cellta 216 

subnigra. 216 

Mulinia  lateralis 413 

Mulona  phelina 167 

Murgisca  diplommatalis 312 

Mus  missouriensis 438 

missuriensis. 438 

Musotima  nardssusalis 287 

Mussel,  new  pearly  freshwater,  from  Bradl. .  363 

Myaarenaria 413 

Mychonia  excisa. 240 

Myelois  decolor 326 

euzopherella 326 

flavicans 333 

pombra 326 

soUtella. 404 

transitella. 326,404 

▼enipers 404 

Myers,  P.  R.,  Results  of  the  Yale-Peniyian 
Expedition  of  1911.    Addendum  to  the 

hymenoptera  Ichneumonoidea. 361 

Myolisa 399 

chattinis 399 

Mysoelus  perissodora 366 

Mysoria  venetaelaea. 152 

Mytilina  trigona. 532 

ventralis 532 

Mytnus  edulis 412 

Naooleia  acutangulalls 271 

brunnesoens 271 

canaoealis 271 

craftsialis 271 

dcrisalis. 271 

Indicata 271 

marglnalis 271 

nannalis 271 

pelealis 272 

persinualis » 272 

sohistesemalis 273 

stenialis 273 

stygialis. 272 

veritalis 272 

xaDthlalls 272 

xanthodysana. 272 
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NMbraochiA «57 

OTSnlfonnis 658,663 

litae 660 

ocddMitiais 663 

Napata  tooootohis. 162 

Naprapa  cyllota 236 

flezlfera 226 

Natadasalta 260 

NattoapasiUa. 421 

NaTaroostes  Umnatls 226 

Navaaota  myriolecta 347 

Navnra  lobata. 311 

Nedosia  placidaria 244 

Nagathia  comptata 230 

Namatooampa  reUculata 240 

NaoooDooephahis  gattatns 408 

Naomanobia. 373 

thyodes 873 

Neosterioha  thetis 234 

Nepheloleuca  aUmiaria. 425 

Nflritosootes 174 

Nanroi^jrseta  mellograpta. 257 

Nasolagrisea 173 

Nkm  oanthara 142 

Nodoaataha. 374 

Noeula  proxima 412 

Nodonna  allmla 168 

pictnrata 168 

thrio(q;>hara 168 

Nola  aaacfayntala 246 

apara 247 

artata. 247 

bmimelfera 246 

channa. 246 

oontorta 248 

flayesoans 248 

habrophyas 3(8 

nephelepasa. 246 

nimbimarfo 247 

prothyma. 247 

qulntassa 247 

ntad. 247 

Noorda  asmandda 281 

Norapapura. 250 

zantholopha. 251 

NoropsiB  hieroglyphica. 205 

Notsos  militaris  macracanthus 530 

quadrioornis 631 

Nothoica  longispliia 532 

Notogonidea  sternaUs 519 

Notommata  amata 527 

oerbenis 527 

o<q>eas 527 

pseodooerbenis 527 

tornlosa 627 

Nudor 368 

fracthrlttaram 106,368 

Nymidiidlam  adelphiiram 148 

aacoUa 148 

lamis H8 

mantus 148 

molpe 148 

Nymi^ala  henneasaUs 286 

Nysson  ( Brachystegus)  guatomalensis 519 

Nystalea  loptaocera 223 

nysGus 223 
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Obrotis  ooeUata. 204 

Ochlodes  samenta 367 

Odirodota  pronapides 173 

Oooba 311 

melanopbila 311 

Ocypodidae  and  Oiapsidae,  oew  species  of 

crabs  of  the  families 09 

Odostomia  (ChrysalUda),  species 418 

toyatani 417 

(Evalea)  poeahoDtasae 418 

vfrgtaica. 418 

(Ifenestho)  impressa 41S 

Odoiana  leuoota. 172 

sixola 167 

Oecisteapectinifer 555 

umbella 6S5 

Ogdoconta  palvflloea 181 

OikBticiis  kirbyi. SM 

Oloedoatera  amoria 227 

OUgostlgmaetoctnle 296 

motUtaUs 296 

profasalis 291 

porilBctalis 295 

semimargixiale 296 

tigriziale 296 

Olyssa  dares 206 

Ommatodiila  nmndula 2QS 

Ommatospfla  narcaensalis 279 

Onophas  oohimbaiia 154 

Onychomys  arcUoeps 439 

brevicaudiis 439 

leuoogaster 434,454 

albescens 450 

arctioeps 439,440 

bievfauritus 453 

brevioaudus 441,443 

fuligiDosus 447 

f^iaoogriseus 443 

leuoogaster 434,436 

longlpes 451 

mehmophrys 444 

missouriensis. 438 

mdioaae 448 

var.  torridus 456 

Umgicaoda. 463 

longicaadus  tylarensls 466 

longlpes 451 

macrotis 469 

melamphrys  pallesoens 444 

polcber 461 

ramona 408 

mdJosao 448 

torridos 454,456 

arenioola 456 

canns 471 

dams 465 

langicaudiis 463 

macrotis 409 

perpalUdus 456 

polcber 461 

ramona 468 

sumifus 472 

torridus. 456 

tularensis 466.471 

yakiensis 470 

yaldensis 470 
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Oospfla  roelpara 230 

Ophismaabhuiaris 204 

diatonica 204 

pritanls 204 

Ophtbalmopbora  phrynearia 238 

Opisthoxia  molpodia 238 

nitidisquama 288 

Oracsia  exdtans 203 

Orocharis  gryllodes 4W 

sauloyi 4W 

species 406 

OrphubieUa  punctata 403 

Orsaflaya 207 

Ora^hanes  cassiae 144 

invlrae 144 

Ortholeucia  albUuna 103 

0«thonopIas  triacis 137 

Ortboptera  6f  tbe  Yale-Dominican  Expedi- 
tion oflOlS 401 

Oroza  albocostaliata 379 

costalis 379 

leucograpsis 189 

Oryctometopia  clevelandeUa 831 

lossulatella 831 

Ostreayirginica 412 

Otacustesis  pericopidis 147 

Oxydiasixola 241 

traascendens 241 

Oxyntbes  coruscis 154 

Oxjtenls  bonesta 160 

Oiarba  bascura 106 

catillna 105 

cboruba 881 

bemitecta 106 

oplora 105 

semipotentia 331 

tflora 105 

Padies  subalbatos 1 53 

Pacbyiia  dirceta 166 

flcus 156 

rescunens 156 

Pacbyodynerns  nasidens 514 

Paobyplastis  aplcalls 223 

Paobyzanda  aegrotalis 280 

bipunctalls 280 

distincta 280 

pbaeopteralls 280 

xantbometa 280 

Paectes  canoftisa 100 

foscescens 100 

panballa 100 

pbbisma 100 

Pagyda  aponianalis 281 

traducalis 282 

Palaeozana  mida 167 

Palindia  and  Dyom3rx,  Noctuid  moths  of  tbe 

genera 05 

addens 108 

afflnis 107 

.aglanra 107 

aiabastraria 110 

albata 110 

alblstrlga 114 

albula 110 

argentllinea 104 

atalanta 106 
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Palindia  Candida 109 

caudata ill 

cbloiis 104 

coeroIeiUnea 108 

coiineta 108 

corlnna 101 

delecta 106 

detrecta no 

deva 108 

dewitzii 103 

diana 103 

dives 100 

dominloata. 108 

107 

100 

evadens ill 

e«ra 106 

folium 104 

formosa 100 

fumata. 114 

geminata 108 

guttata no 

bebe 106 

bermura ill 

ilyrias. 104 

inferior 114 

juncida 107 

julianata .'. 107 

var.aglaura 107 

junoida. 107 

lucia 108 

mabis 107,114 

magdalensts 110 

merricki 114 

micca 112 

modestula ill 

mustela 108 

nicaea. 109 

var.obscura 107 

omata Ill 

persimilis 108 

primulina 112 

pulcbella HI 

punctanguiata 110 

rectimargo 100 

reflexa 112 

regina. 108 

reUculata 103 

sabbia 108 

santarema 100 

scita 113 

serpentifera 106 

spectabilis 110 

Stella 101 

striaepuncta 107 

striata 112 

striataria. 112 

teligera 100 

testaeeiceps 110 

tbecloides 107 

variabilis 107 

vlnoentiata Ill 

viridissima 104 

vivida 100 

Paltbis  bicuriosa 210 

submarginata 219 
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PaziftniA,  new  genera  and  species  of  microlepi- 

doptenfh>m 1 

Panama,  Rotatoria  from,  with  descriptions  of 

new  species 525 

Panula  inconstans 425 

Papilioerithalion. 139 

ilus. 13» 

polydamas 1 39 

domlnicns 424 

thoasneacles 139 

xanticles 139 

Parabcachiella. 713 

rostrata 713 

Paracarystus  hyparg3rTa 155 

Parachabora  abydas 206 

Parachartergus  apicalis 513 

Parachma  fBTvidalis 305 

meterythra 305 

tarachodes 306 

Paracraga  cyclophera 258 

Paragonia  tasmia 241 

Paraides  ocrinus 154 

Parambia 292 

glenealis 293 

gnomcsynalis 292 

Parangitia  centrochalca 379 

oircumcincta 192 

mosaica 878 

submiiBscens 192 

F  aranympha  toxea , 207 

Paraprepia  fUscUingua 168 

Paraspistis  ioloncha 10 

palpigera 10 

Parastega  chionostigma 17 

cnrvatella. 16 

niveisignella 16 

trichella 16 

Parathyris  perspicilla. 62 

Paratry  tone  aphractoia 366 

Parevia  pamelli 173 

Paridnea  holophaelis 112,303 

monoflexa 303 

Paaselgis 312 

zanthothricalis 813 

Patalene  taamulata 241 

Patlssa  parvipunctalis 314 

Pavolechia  argentea 21 

Pecten  glbbus  irradians 412 

Pectinigera  yiolodis 347 

Pedaliamira 554 

Pedalion  mira 554 

Pedinaspis  (Pedinaspis)  margaretella 514 

Pelasgis  geromalis 312 

Pelecqxxla  imperiella 26 

lobitarels 26 

Pellicia  thyestes 153 

Pentobcsa  zylinoides 224 

Peosina  nomeria 204 

Pepsis  aaranticomis 514 

Fergana  polygonaria 242 

Perl  cl  ina  transmigrata 426 

Peridinia  trlatrapata 425 


albigera 177 

cupentia 177 

lineata 177 

mimica. 177 

sutor 177 

Ferlmede  ammlata 2 

particomella 2 

Perimeles  remos IM 

Perola  villosipes 8S0 

Pen^hthalma  tenera 147 

Petricolapholadiformis 413 

Phacoides  aorantia 412 

Phaeo<di]aenatendinosa. 244 

Phalaena  Bombyx  llyrias IM 

perqpicilla 82 

citri 251 

Geometer  striataria. 112 

julianata 107 

vincentlata Ill 

llyria 104 

Noctuaancea 116 

corinna. 101 

Pharga  absorptalis. 216 

andaca. 216 

Pbedosia  turbida 228 

Pbeiastratiotes lao 

utica. 100 

Philodina  macrostyla. 556 

Fhlyctaenodes  aotocratoralis 281 

bifldalis S81 

bifilalis. 280 

helvialis 281 

phrixalls 396 

Phobolosia  grandimacnla 181 

mydronotum 181 

Phoebis  agarithe. 140 

argante 140 

Phoeniooprocta. 160 

pauciponcta 161 

Pholas  (Bamea)  costatus 413 

Phollsora  simodora 367 

Phohiseacus 156 

licaon 156 

vltls 156 

Phrlgionis  dives 100 

Phrodocentra  pupiUata. 229 

Phryganodes  albirenalis 270 

dementalis 370 

hameralis 270 

Insolntalis 270 

martyralis 270 

milvalis 270 

originalis 270 

prolfRigalis 270,426 

simialis 270 

varialis 370 

Phrygionis  metalligera 99 

palliOQsta 23S 

quadrilineata UH 

regalis 102 

setosa. ' UD 

Phuphena  tura 177 
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leacodesma. Ml 

ptolyca. 141 

tulcJs. 142 

Phyeita  almonella 333 

Physodeora  camerata 342 

capnuna 242 

nubUata 242 

pusllla. 243 

Plerellahma 143 

Plerisjoaepha 140 

klcaha 140 

xnargarita 140 

meleneka 140 

monuste 140 

psndrosia 140 

Piesmopoda  columnella 332 

flaylcans 333 

laidlon 832 

zanthomera 332 

zanthopolys 332 

zanthoudemia. 333 

Pflectocera  bufelb 286 

slmpUclalis 285 

sterooralis 285 

Pfietosoma  argopaDaUs 274 

novalls 274 

thJalls 274 

PUocrocis  anormalis 268 

chlorisalis 200 

coUnstralis 268 

core. 303 

cryptalls 209 

oyolostigma 268 

decora 260 

InfuacalJs 208 

bigaJnalls 268 

modestalis 20O 

ramentalis 268 

ninataUs 268 

terminalis. 269 

Fionea  aponianalis 281 

bellaUs 282,392 

blcoUffaUs 281 

discordalls 396 

epanthJsma 283 

eapalusalis 282 

ezpUcalis 282 

exuylaUs 282 

Indusalis 282 

Iftg^iTiftHa : 282 

sthezmymalis 282 

sylvlalls 282 

taenloalis 282 

thyanalls 392 

vinotlnctalis 282 

PlaoonJa  demera 207 

Planes  marinus 120 

minutas • 120 

Platoeoetlcos  aphaidropa 253 

oostaricensls 253 

symmlcta. 254 

Flatychlrograpeus  spectabills 122,123 

typicos 122 


Plectoptera  poeyi 

Pleonectyptera  albooostaliata. . 

Pleurotrocha  sordida 

Plodia  interpunctella 

Phisia  rogationis 


Plusiodes  laronJa 

Plynteria  centrlponeDs.. 

conformexis. . . 

oonteiita 

oorypbata 

costata 

dllmJs 

extirpens 

florans 

icTespondeDS. . 


melanopasa 

imlliacta 

Poaphila  Immanis 

paucula. 

Pococera  adolescens 

atramentalis 

baslgera. 

capnodon 

sphaerophora 

Pooopaachla ; 

aocelerans 

belUmgula 

noctuixia. 

Poesula  tinctioollis 

Pogopus  mictochroma 

porrectalis 

Polistes  instabUJs 

Polyarttara  platyptera 

trigla 

Polygrammodes  baeuscalis. . . 

hercules 

hirtalis 

ostrealis 

PolynJces  duplicata. 

heros 

Pomplllodes  aliena 

Porpe  bjerkandiella 

lamella 

Poajadia  cyttarella 

Prenes  ares 

nero 

Prepiella  aurea 

Frisodon  browBlanas 

Proales  sordida 

Probrachiella 

anserina 

Procooera  varlella 

(Wanda)  vandella. 

Prodenia  dolichos 

Prodesia  myeha 

ProelymJotls  apicenotata 

Promenesta 

lithochroma 

marginella 

ProrachJa  daria 


154,1 


peniviADa "i 

quadriUiiMte 221 

Proroblemmacapreispila 191 

philosonia 191 

porphyraa 191 

ProteidMangasi 424 

Protoparoe  hannibal 155 

iamatrnrwh 424 

PMllodes  oroiooa. 3W 

Psammaooma  tenta 413 

PiephisminfatiaUs 257 

myrmidaiiaUa. 258 

Pseodochaitergiis  cfaartcrgoidM. 513 

Pseodocnspedia  holopoUa 186 

leoooKOia 186 

mathetes. 186 

sodJs 186 

Paeudodlvona 405 

commeiueUa 406 

Pgflacron  nujcartama 3S7 

Psfloocniscrucifera 25 

qaefcioeUa 25 

Paoloptera  thoracica. 162 

Psorfcoptera  hora 14 

PsycfaoDoctaa  nulliler 340 

terraflrma 349 

Pterhemia  exdssa 217 

Pterodlna  indaa 553 

mocronata. 654 

patina 554 

trilobata 553|554 

Pteropristaalb^oDotaUs 218 

PtochoBtola  Incanellus 817 

pygmaens 317 

Ptychognathus  giUJulugani 00,71 

Ptydiopoda  adipata 235 

oedrioa 235 

clothula 237 

flnita 235 

harriflca 235 

oDoa. 236 

sinoerio 236 

sabcrinita 236 

ombriinargo 236 

vagata 236 

xoalma 235 

Ptychotiichosepisoepsidls 163 

Ptygura  longipes 555 

pectinifer 565 

PycnoflceHs  gurinamaiwh 401 

Pyralis  manJhotalis 320 

nigrapimcta 321 

thJastoralis 254 

Pyrausta  aUalis 283 

catonalJs 283 

dfasimnlftiw 396 

flavidalis 283 

tiwlgnatalta 283 

Uopasialls 284 

molHfHiHn 283 

mopsalis 283 

ploimaUs 284 

postaperta. 396 


ryigus  syncncos 4^ 

'<Pyrinia"detnctaria 232 

Pyrochkva  rhanis 230 

Pyrrtiogyra  crameri 142 

PyiThopyge  phidias 152 

PythonidesoeriaUs 153 

Racheolopha  sarptaria 230 

RadieoBpila  agenoria 229 

albodUaria 330 

tktnpes 220 

aturia 229 
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